SOIL SURVEY OF 


EAE DA GOODY, CALIPH, 
VES VER PARI 


United States Department of Agriculture 

Soil Conservation Service 

in cooperation with 

University of California Agricultural Experiment Station 


HOW TO USE 


Locate your area of interest on 
] the "Index to Map Sheets’’ (the 
E last page of this publication). 


2 Note the number of the map 
. sheet and turn to that sheet. 


Locate your area of interest 
on the map sheet. 


3. 


| NE 


4 List the map unit symbols 
e that are in your area 


Symbols 


A e $ 


THIS SOIL SURVEY 


Turn to ‘‘Index to Soil Map Units”’ 


5. 


6. 


which lists the name of each map unit and the 
page where that map unit is described. 


See ‘‘Summary of Tables’’ (following the 
Contents) for location of additional data 


on a specific soil use. 


PON 
۱۱۱۱ 


Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 


for specialists in wildlife management, waste disposal, or pollution control. 


This is a publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some surveys, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1975. Soil names and 
descriptions were approved in April 1975. Unless otherwise indicated, state- 
ments in the publication refer to conditions in the survey area in 1975. This 
survey was made cooperatively by the Soil Conservation Service and the Uni- 
versity of California Agricultural Experiment Station. It is part of the technical 
assistance furnished to the Alameda County Resource Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps could cause misunderstanding of the detail of mapping 
and result in erroneous interpretations. Enlarged maps do not show small areas 
of contrasting soils that could have been shown at a larger mapping scale. 


a: 


Contents 


Page 
Index to soil map units................................................ iv 
Summary of tables.................................................... 
Preface ned vii 
General nature of the area ......................................... 1 
CIAO A NA Le 1 
Physiography, relief, and drainage ............................ 1 
History and development..................... s 2 
UCI A 2 
ICUS SE AS SAN RL 2 
ERR شس‎ E 2 
How this survey was made............................................ 3 
General soil map for broad land use planning....... 3 
Map unit descriptions.........................uuuuuuuuuuuuuuuuuouu 3 
LT رڑڑث |پثپی یتتت‎ 9-٦ 3 
2. Clear Lake-Omni-Urban land........................... 4 
3. Xeropsamments-Urban land-Baywood........... 4 
4. Xerorthents-Maymen-Millsholm....................... 4 
5. Danville-Botella................................. asan 5 
6. Tierra-Urban 7ئ‎ 5 
7. Sycamore-Yolo.................... س90٤‎ 5 
Soil maps for detailed planning................................. 6 
Soil descriptions .....nm.mmemmmmmmmmemennnmmmmmmmmmu 6 
Use and management of the soils ............................ 30 
Capability classification............................................... 31 
Land كٹ 1 .2ت‎ 1 99۰۶ 32 
Engineering 220 32 
Building site development....................................... 33 
Sanitary faciliti&S......................................u uu... 33 
Water management.........rmasronronrrnnrnrarrorvrnrvrvevnvsnvenee 34 
0و تام‎ 35 
Wildlife habitat پوودسسس0ہ۶-ااساسشسسسسسشسسسوس‎ 35 
Soil properties ..........nnnmmermmmmmmmmmmmee. 36 
Engineering ضفشسض ك ك9َ9 پٹ یییٹ 2 ہہ‎ 0 37 
Physical and chemical properties.............................. 37 
Soil and water features.........uLum..m.rmumrmrnseeser 38 


Classification of the soils............................................ 
Soil series and morphology....................................... 
Altamont series مسدددددج+٭ٗ٭٭ت+ یں‎ 
PZUIG SONOS “incest i aa Aeee n 
Baywood series... daran ainia o FAR 
Baywood VIA ina 
۶۰۰1ء‎ sss 
Clear Lake series...................... eee 
Climara Series میم و مںپ‎ ncc rita 
Contra Costa series.........rmrmnvvrrsveverressrerrsrssversvvsvene 
Danville: SONGS intense nn iiaii 
ھر۰۱١[‎ و9٠: ے.>.::.090088:0۔"-‎ 1-7:26 
Gaviota series یرس تھی مھ سس مک اس ان‎ 
Laugenour series 91018108088888 00 

ias‏ 7-772 ۱۱۰۰.۰ ۰2-رو 
00000000007 :ِتت01010000- ۰۰۵۰ھ 
Marvin series .................. cesses‏ 
00000 0ك 0 01009383 011ب ‌ٰ Maymen Seri8S‏ 
Millsholm series ............................ een‏ 
ٹی,9ه4ههههب,  Montara series‏ 
0 ۰۰ 2 
080812000-- ۰7 :یس 
۶70000007 9 79ر تتكصصص 100 ...2۰۰2س 
Reyes: Ses. ile er‏ 
RINCON SOMES iii ds‏ 
Sycamore serlBS:. ee uu ua‏ 
Tierra SOMOS ios FF‏ 
Vallecitos Series..............ooonoonncococaccnnnncnincarinnaninannanos‏ 
Willows Series ....................... sess‏ 

Y O10: SONGS APER T ES 
Formation of the soils......................................... ses 
LaRdSCaAPE سط اض‎ SRS eee ee 
CMP send EE Oc) AA 
Geomorphic units La i eie 0 007صص‎ 
References SE 0 ف0 - 0ص‎ 9 9000000 
GOSSEN -ۃ- 1 0 0 3ہ‎ e ie diss da ah eene 


Tables 


Issued March 1981 


AA 


Index to soil map units 


100—Altamont clay, 5 to 15 percent slopes ............... 
101—Altamont clay, 15 to 30 percent slopes ............. 
102—Altamont clay, 30 to 50 percent slopes ............. 
103—Azule clay loam, 9 to 30 percent slopes............ 
104—Azule clay loam, 30 to 50 percent slopes ......... 
105—Baywood Variant, sand......................... sess 
106—Botella loam, O to 2 percent slopes ................... 
107—Clear Lake clay, 0 to 2 percent slopes, 
8۲318666 MR EN E 
108—Clear Lake clay, 2 to 9 percent slopes, 
9۲31660 PENNE CRUDO asst 
109—Climara clay, 30 to 50 percent slopes................ 
110—Contra Costa clay loam, 30 to 50 percent 
SIOPOS as sion NAS 
111-030۷۱۱۵ silty clay loam, O to 2 percent slopes.. 
112—Danville silty clay loam, 2 to 9 percent slopes.. 
113—Diablo clay, 9 to 15 percent slopes.................... 
114—Diablo clay, 15 to 30 percent slopes.................. 
115—Diablo clay, 30 to 50 percent slopes.................. 
116—Gaviota-Rock outcrop complex, 15 to 50 
percent slopes ................... 000و000‎ 
117—Laugenour loam, drained .................................... 
118—Los Gatos-Los Osos complex, 30 to 50 
percent SIODGS:..... evi retur dd 
119—Los Gatos-Los Osos complex, 50 to 75 
۰۰ت‎ 30010182120 4  تستتتت۰بتبتبتسشسشس0‎ 
120—Los Osos silty clay loam, 9 to 30 percent 
SIO PËS nite A GG eiue OR CL att 


SIO DOS id adi ën ase 


SIO DGS Lolas 
125—Marvin silt loam, saline-alkali............................... 
126—Maymen loam, 30 to 75 percent slopes ............ 
127—Maymen-Los Gatos complex, 30 to 75 percent 

SIODES MART TP A  ' Yn” 
128—Millsholm silt loam, 30 to 50 percent slopes..... 
129—Millsholm silt loam, 50 to 75 percent slopes..... 


Page 


130—Montara-Rock outcrop complex, 30 to 75 
pêrcent i in Y — ad 
131—Omni silty clay loam, drained............................... 
132—Omni silty clay loam, strongly saline .................. 
133—Pescadero clay, drained.................................... 
134—Pescadero clay, ponded..................................... 
195—Pits gravel... ise e sero së Ee eq vë dd مب‎ 
136—Pleasanton gravelly loam, O to 5 percent 
SIOPËS ace 
137 Reyes Clays a 
138—Reyes clay, ponded ..................... see 
139—Reyes clay, drained ......................... eren 
140—Rincon clay loam, 0 to 2 percent slopes ........... 
141-1۷۵۲۷۷۵8 E io 
142 QUAY E 
143—Sycamore silt loam, drained ................................ 
144—Sycamore silt loam, clay substratum.................. 
145—Tierra loam, O to 5 percent slopes ..................... 
146— Urban land iecore n dd 
147— Urban land-Baywood complex............................. 
148—Urban land-Clear Lake complex.......................... 
149—Urban land-Danville complex............................. 
150—Urban land-Tierra complex, 2 to 5 percent 
SIOPE EN 
151—Urban land-Tierra complex, 5 to 15 percent 
SJOPËS M O O ON e 
152—Urban land-Tierra complex, 15 to 30 percent 
AE o E koreane esasa 
153— Vallecitos-Rock outcrop complex, 30 to 50 
percent SIOPËS criar li ed 
154—Willows clay, drained ............................. eese 
155—Xerorthents, clayey .................... eese 
156—Xeropsamments, fill .............................o..ooooooooooooo» 
157—Xerorthents-Altamont complex, 30 to 50 
percent SIODOS sisë می چس ھا مھ ای‎ vue Gea ën 
158—Xerorthents-Los Osos complex, 30 to 50 
percent SIOD8S «varamenn de AN 
159—Xerorthents-Millsholm complex, 30 to 50 
percent slODOS mars Y a eat sae 
160—Xerorthents-Millsholm complex, 50 to 75 
percent Slopes LGG 
161—Yolo silt loam, O to 2 percent slopes.................. 


Summary of tables 


Acreage and proportionate extent of the soils (Table 3) ........................... 


Acres. Percent 


Average monthly and annual precipitation data (Table 2).|........................ 


Month. Station. 


Building site development (Table 4) .].................... sss 


Shallow excavations. Dwellings without basements. 
Dwellings with basements. Small commercial build- 
ings. Local roads and streets. 

Classification of the soils 


Depth. USDA texture. Classification—Unified. 
AASHTO. Fragments greater than 3 inches. Percent- 
age passing sieve number—4, 10, 40, 200. Liquid 
limit. Plasticity index. 


Physical and chemical properties of soils| (Table 10)l........ uu 


Depth. Permeability. Available water capacity. Soil re- 

action. Salinity. Shrink-swell potential. Erosion fac- 

tors—K, T. 
Recreational development| (Table 7) 


Camp areas. Picnic areas. Playgrounds. Paths and 
trails. 


Sanitary facilities [Table Dl mn LU 


Septic tank absorption fields. Sewage lagoon areas. 
Trench sanitary landfill Area sanitary landfill. Daily 
cover for landfill. 


Soil and water features (Table 11) |... LL LL 


Hydrologic group. Flooding—Freguency, Duration, 
Months. High water table—Depth, Kind, Months. 
Bedrock—Depth, Hardness. 


Temperature data from five weather stations (Table 1).]............................. 


Month. Temperature—Highest Mean maximum, 
Mean, Mean minimum, Lowest. 


Water management (Table 6) ccoo nono nono 


Pond reservoir areas. Embankments, dikes, and 
levees. Drainage. Irrigation. Grassed waterways. 

Wildlife habitat potentials 
Potential for habitat elements—Grain and seed 
crops, Grasses and legumes, Wild herbaceous 
Plants, Shrubs, Wetland plants, Shallow-water areas. 
Potential as habitat for—Openland wildlife, Wetland 
wildlife, Rangeland wildlife. 


Page 
68 


67 


69 


103 


91 


96 


83 


74 


100 


64 


79 


87 


Preface 


This soil survey contains much information useful in land-planning pro- 
grams in Alameda County, Western Part. Of prime importance are the predic- 
tions of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and home 
buyers can use it to plan land use, select sites for construction, develop soil 
resources, or identify any special practices that may be needed to insure 
proper performance. Conservationists, teachers, students, and specialists in 
recreation, wildlife management, waste disposal, and pollution control can use 
the soil survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to use as septic tank absorp- 
tion fields. A high water table makes a soil poorly suited to basements or un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 
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Location of Alameda County, Western Part, in California. 


SOIL SURVEY OF ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 


By Lawrence E. Welch 


Soils surveyed by Lawrence E. Welch, Clifford Landers, Paul Nazar, and William Harris, 
Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, in cooperation with 
University of California Agricultural Experiment Station 


ALAMEDA COUNTY, WESTERN PART, is in the San 
Francisco drainage basin. The survey area is bounded 
on the west by San Francisco Bay and on the east by 
foothills and uplands of the Diablo Range. The area is 
225 square miles, or about 144,120 acres in size. Eleva- 
tion ranges from sea level to about 2,000 feet. 

Most of the survey area is urban land. Oakland, the 
largest city in Alameda County, is the county seat. Agri- 
culture is limited mainly to the southern part of the 
survey area. A few large vegetable farms are in an area 
east of Coyote Hills. 


General nature of the area 


This section provides general information about the 
survey area. Climate; physiography, relief, and drainage; 
history and development; transportation; industry; and 
farming are discussed. 


Climate 


The survey area has a marine climate characterized by 
very little change in temperature. Temperatures are mod- 
erate, and crops can be grown throughout the year. Rain 
falls mainly in winter. There is little or no rain in summer. 
Summer crops require irrigation, but winter crops or 
early-maturing grain crops require little or no irrigation. 

The mean annual temperature ranges from 56.5 de- 
grees F at Oakland Airport to 58.5 degrees at Alvarado. 
Temperatures reach 90 degrees or higher on about 4 
days a year. Temperature data from five weather sta- 
tions is shown in 

The average frost-free season is 293 days or more. 
The number of frost-free days (32 degrees F or higher) 
at Hayward is 306; at Newark, 293; and at Oakland, 333. 

The average annual precipitation ranges from 13.64 
inches at Newark to 25.42 inches near Hayward. In gen- 
eral, the amount of precipitation increases inland from 


the bay as the elevation increases. Most precipitation 
falls between October and April. Localized showers are 
infrequent. Storms are moderate in duration and intensi- 
ty, but, at times, precipitation is heavy enough to cause 
flooding. Snow and hail are A ise A aver- 
age monthly and annual precipitation data. 

The relative humidity in winter is about 85 to 90 per- 
cent at night and 60 to 70 percent in the afternoon. It is 
less in spring, but increases at night in summer. Humidity 
is lowest in fall. It ranges from 50 percent during the day 
to 70 percent at night. 

Strong winds are unusual in this survey area. The wind 
speed is less than 6 miles per hour more than 50 per- 
cent of the time and exceeds 12 miles per hour only 10 
percent of the time. The strongest winds are usually 
associated with winter storms. Winds from the north and 
east are sometimes accompanied by cold temperatures 
in winter and spring. Westerly winds in summer are gen- 
erated by the cool marine air flowing to the warmer 
interior. These winds are strongest early in summer, 
mainly late in the afternoon and in the evening. 


Physiography, relief, and drainage 


The survey area consists of three physiographic units: 
nearly level deltas and flood plains at sea level to an 
elevation of 200 feet; upland terraces and terrace rem- 
nants at an elevation of 100 to 300 feet; and foothills 
and uplands, along the eastern boundary, at an elevation 
of 200 to 2,000 feet. The soils on foothills and uplands 
are strongly sloping to very steep. 

The survey area is drained mainly by Alameda Creek, 
which enters the area at Niles, and by San Leandro 
Creek, which enters the area at San Leandro. The flow 
of water in these creeks is regulated by reservoirs that 
are east of the survey area. Numerous intermittent 
streams that flow for short periods in winter also drain 
the area. 


History and development 


In the late eighteenth century, Spanish explorers and 
missionaries opened the survey area to settlement. As 
early as 1795, the Spaniards called the area that encom- 
passes the southern part of the survey area “Alameda,” 
and the stream running through it, “Rio de la Alameda.” 
“Alameda” is derived from the Spanish word that means 
“grove of poplar trees.” Mission San Jose de Guada- 
lupe, which became one of the most prosperous and 
populous of the California missions, was established in 
1797. In 1820, Rancho San Antonio was granted to Don 
Luis Peralta. This domain included the areas along the 
eastern shore of San Francisco Bay where the cities of 
Albany, Berkeley, Emeryville, Piedmont, Oakland, Alame- 
da, and San Leandro are now. Other large Spanish land 
grants in the survey area were Rancho San Leandro and 
Rancho San Lorenzo. 

American territorial claims in 1847 and the gold rush of 
1849 promoted the settlement of the survey area. In 
1852, tracts of land were staked out at the present site 
of the city of Oakland. Seventeen years later the first 
transcontinental railroad arrived in Oakland. The city's 
population increased from 1,543 in 1860 to 10,500 in 
1870. 

Alameda County was organized in 1853 from parts of 
Contra Costa and Santa Clara Counties. The population 
was 93,864 in 1890 and 908,209 in 1960. 


Transportation 


The bayshore cities in the county are natural terminals 
for long-distance transportation lines. Three transconti- 
nental railways—Southern Pacific, Santa Fe, and West- 
ern Pacific—have terminals directly connected to port 
facilities. These major railroads, in addition to truck lines, 
provide transportation to all Pacific Coast cities and to 
interior valley areas. 

The Port of Oakland has more than 19 miles of deep- 
water frontage. Before World War Il, this port served 
more than 100 steamship lines engaged in coastal, inter- 
coastal, and foreign trade. 

The Metropolitan Oakland International Airport is 6 
miles south of the center of Oakland. It is more than 
1,000 acres in size. An additional 1,000 acres, adjacent 
to the airport, is reserved for harbor and airport industrial 
development. The airport accommodates intercontinental 
airlines. There are seven other airports in Alameda 
County. Two of these airports are municipally controlled, 
two are operated by the military, and three are privately 
owned. 

The San Francisco-Oakland Bay Bridge provides pas- 
sage for busses, trucks, and private automobiles. The 
San Mateo Bridge and the Dumbarton Bridge connect 
the southern part of Alameda County with San Mateo 
County and with the coastal highway. 
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The major paved highways in the area make Alameda 
County a center for bus and truck traffic. Alameda 
County has 219 miles of State highways and 562 miles 
of county roads, 227 miles of which are primary roads. 


Industry 


The food processing industry—mainly the canning of 
fruits, vegetables, and fish—ranks first in the economy of 
Alameda County. Most of the foods that are canned are 
produced outside of the survey area. The most important 
of these foods are peaches, pears, mixed fruits, apricots, 
spinach, tomatoes, and potatoes. Wineries produce table 
and dessert wines as well as vermouth and champagne. 

The manufacturing of machinery is the second largest 
industry. The fabricated metals industry and the transpor- 
tation equipment industry are also important to the coun- 
ty’s economy. More than 100 chemical firms employ 
5,000 workers, and primary metals production firms 
employ about the same number. Other important indus- 
tries are printing and publishing, sand and gravel extrac- 
tion, and the production of glass, paper, and allied prod- 
ucts and electrical machinery. 

Electricity for industry is provided by a system of hy- 
droelectric plants, supplemented by steam electric-gen- 
erating plants in key cities. 

Natural gas is piped into Alameda County from the 
local fields and from fields in Texas, New Mexico, and 
Canada. Fuel oil and gasoline are available from the 
local refineries of four major oil companies. 

A twin aqueduct, 93 miles long, brings soft mountain 
water from the Sierra Nevada to the area. 


Farming 


In the past, the southern part of the survey area sup- 
plied many vegetable crops to the cities surrounding San 
Francisco Bay. Today, the amount of farmland has been 
reduced because of the increase in residential and in- 
dustrial development in the area. A few large areas east 
of the Coyote Hills are intensively cropped to vegetables. 
The most common cropping system includes head let- 
tuce in Summer and cauliflower in winter. Tomatoes are 
sometimes grown instead of head lettuce. Small acre- 
ages of fruit and nut crops, nursery products, and cut 
flowers are scattered throughout the southern part of the 
survey area. 

Most of the water used for agriculture comes from 
wells. The hazard of salt water intrusion from San Fran- 
cisco Bay has been reduced by importing water and 
diverting it into old gravel pits adjacent to Alameda 
Creek to recharge the ground water reservoir. 
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How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called map units. 
Some map units are made up of one kind of soil, others 
are made up of two or more kinds of soil, and a few 
have little or no soil material. Map units are discussed in 
the sections “General soil map for broad land use plan- 
ning” and “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their characteristics may be modified during 
the course of the survey. New interpretations are added 
to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sources, such as test results, records, field experi- 
ence, and state and local specialists. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
usable to farmers, engineers, planners, developers and 
builders, home buyers, and others. 

Where soil boundaries extend into urban areas, pave- 
ment and buildings restrict the examination of the soils 
at close intervals. In the cities of Oakland and Berkeley, 
for example, the original soil properties have been ob- 
scured in many places by cutting and filling for urban 


development. Areas of identifiable soils are mapped in 
complex with Urban land. The mapped soil boundaries 
represent the best possible estimate of soil patterns 
under these circumstances. 

The soil maps showing the urban areas are suitable 
for extensive general planning. Onsite inspection is 
needed for some intensive uses of Urban land and may 
be necessary in other areas as well, for example, where 
soil properties need to be identified at very close inter- 
vals. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows map units that have a distinct pattern of soils, 
relief, and drainage. Each map unit is a unique natural 
landscape. Typically, a map unit consists of one or more 
major soils and some minor soils. lt is named for the 
major soils. The soils making up one unit can occur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. lt provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 


Map unit descriptions 


1. Reyes-Urban land 


Nearly level, very poorly drained clays on tidal flats, and 
Urban land 


This map unit consists of soils that formed in alluvium 
on tidal flats adjacent to the bay. The slopes are less 
than 2 percent. The natural vegetation consists primarily 
of salt-tolerant grasses and brush. Elevation is near sea 
level. The average annual precipitation ranges from 14 
to 18 inches, the mean annual temperature is 57 de- 
grees F, and the frost-free season is 300 to 320 days. 

This map unit makes up 23 percent of the survey area. 
Reyes soils make up about 70 percent of this map unit 
and Urban land about 25 percent. Omni silty clay loam, 
strongly saline, and Pescadero clay, ponded, make up 
the rest. 


Reyes soils are very deep and very poorly drained. 
The surface layer is olive gray, strongly alkaline clay 
about 6 inches thick. The underlying material, to a depth 
of 42 inches, is mottled dark greenish gray and black, 
strongly alkaline clay. Below that it is dark greenish gray, 
strongly alkaline silty clay. These soils contain polysul- 
fides below a depth of about 6 inches. 

Urban land consists of areas that are covered by in- 
dustrial and commercial buildings, streets, and other 
structures. Many of these areas consist of heteroge- 
neous fill made up of crushed rock and soil material. 

Reyes soils are used mainly for commercial salt pro- 
duction. They can also be used as wildlife habitat and 
dryland pasture. 


2. Clear Lake-Omni-Urban land 


Nearly level to moderately sloping, poorly drained clays 
and silty clay loams, and Urban land: on the basin rim 


This map unit consists of soils that formed in alluvium 
derived mainly from sedimentary rock. The slopes range 
from 0 to 9 percent but are mainly 0 to 2 percent. The 
soils are on the basin rim that parallels the bay. The 
natural vegetation consists of annual grasses, forbs, and 
scattered oaks. Elevation ranges from 5 to 200 feet. The 
average annual precipitation ranges from 14 to 20 
inches, the mean annual temperature is 57 degrees F, 
and the frost-free season is 300 to 330 days. 

This map unit makes up 17 percent of the survey area. 
Clear Lake soils make up about 45 percent of this map 
unit; Omni soils, 17 percent; and Urban land, 13 percent. 
Marvin and Pescadero soils and Xerorthents, clayey, 
make up the rest. 

Clear Lake soils are very deep. The surface layer is 
very dark gray, neutral to moderately alkaline clay about 
37 inches thick. The underlying material is dark gray and 
grayish brown calcareous clay and silty clay and extends 
to a depth of more than 60 inches. Flood-control struc- 
tures have lowered the water table to a depth of 48 
inches or more in most places. 

Omni soils are very deep. The surface layer is grayish 
brown, moderately alkaline silty clay loam and silty clay 
about 15 inches thick. The subsoil extends to a depth of 
52 inches; it is mottled, dark gray and light olive brown, 
moderately alkaline clay. The substratum is mottled, light 
olive brown silty clay loam and extends to a depth of 60 
inches or more. Flood-control structures have lowered 
the water table to a depth of 5 feet or more. 

Urban land consists of areas that are covered by 
houses, industrial buildings, parking lots, and other struc- 
tures. The soil material has been altered or mixed during 
urban development. The characteristics of the original 
soil material were probably similar to those of the Clear 
Lake soils. 

Areas of this map unit are mainly used for urban de- 
velopment. Some areas of the Clear Lake and Omni 
soils are used for dryland grain and pasture. 


SOIL SURVEY 


3. Xeropsamments-Urban land-Baywood 


Nearly level to moderately sloping, somewhat excessive- 
ly drained sands and loamy sands, and Urban land: on 
the coastal plain 


This map unit consists of soils that formed in sandy 
eolian deposits on mounds and ridges that derived from 
beach deposits and in sandy material dredged from 
beaches. The slopes range from 0 to 9 percent. The 
natural vegetation consists of annual grasses, forbs, and 
scattered oaks. Elevation ranges from sea level to 60 
feet. The average annual precipitation ranges from 16 to 
18 inches, the mean annual temperature is 57 degrees 
F, and the frost-free season is 300 to 330 days. 

This map unit makes up 8 percent of the survey area. 
Xeropsamments make up about 53 percent of this map 
unit; Urban land, 20 percent; and Baywood soils, 15 
percent. Omni and Willows soils make up the rest. 

Xeropsamments consist of very deep sandy material 
that was dredged from beaches. These areas are pro- 
tected from tidal action by levees. 

Urban land consists of areas that are covered by 
houses, industrial buildings, parking lots, and other struc- 
tures. The soil material has been altered or mixed during 
urban development. The characteristics of the original 
soil material were probably similar to those of the 
Baywood soils. 

Baywood soils are very deep. The surface layer is 
grayish brown and brown, slightly acid loamy sand about 
32 inches thick. The underlying material is pale brown 
and light yellowish brown, slightly acid loamy sand. It 
extends to a depth of 60 inches or more. 

Areas of this map unit are used mainly for urban de- 
velopment. Much of the acreage is already covered by 
residential and commercial buildings, parking lots, and 
airfields. 


4. Xerorthents-Maymen-Millsholm 


Steep to very steep, well drained and somewhat exces- 
sively drained soils that have various textures; on foot- 
hills 


This map unit consists of soils that formed mainly in 
material that weathered from interbedded sedimentary 
rock and some intrusive rock. The slopes range from 30 
to 75 percent. The natural vegetation consists of annual 
grasses, forbs, and oaks. Some areas have dense 
Stands of eucalyptus, coyote bush, and deer wood and 
an understory of annual grasses and forbs. Elevation 
ranges from 5 to 2,000 feet. The average annual precipi- 
tation ranges from 15 to 26 inches, the mean annual 
temperature is 56 degrees F, and the frost-free season 
is 300 to 320 days. 

This map unit makes up about 17 percent of the 
survey area. Xerorthents make up about 28 percent of 
this map unit; Maymen soils, 20 percent; and Millsholm 
Soils, 20 percent Los Osos, Diablo, Altamont, Los 


ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 


Gatos, Contra Costa, Gaviota, Montara, and Vallecitos 
soils and Quarries make up the rest. 

Xerorthents are well drained and somewhat excessive- 
ly drained. These soils have few or no identifiable hori- 
zons because they have been altered by cutting and 
filling for urban development. The texture is clay, silty 
clay, clay loam, silty clay loam, loam, or silt loam; but in 
some areas, coarse fragments of sandstone or shale 
make up as much as 50 percent of the soil mass. Bed- 
rock is exposed in many of the cut areas. 

Maymen soils are shallow and somewhat excessively 
drained. The surface layer and subsoil are light brownish 
gray, strongly acid loam. Shale is at a depth of about 19 
inches. 

Millsholm soils are shallow and well drained. The sur- 
face layer is grayish brown, medium acid silt loam about 
6 inches thick. The subsoil is light olive brown, medium 
acid silt loam. Shale is at a depth of 20 inches. 

These soils are used mainly as sites for houses and 
parks. A few areas of Maymen and Millsholm soils are 
rangeland. 


5. Danville-Botella 


Nearly level to moderately sloping, well drained loams 
and silty clay loams; on low terraces and alluvial fans 


This map unit consists of soils that formed in very 
deep alluvium derived primarily from sedimentary rock. 
The slopes range from O to 9 percent but are mainly O to 
2 percent. The natural vegetation consists of annual 
grasses, forbs, and scattered oaks. Elevation ranges 
from 10 to 300 feet. The average annual precipitation 
ranges from 14 to 20 inches; the mean annual tempera- 
ture is 57 degrees F, and the frost-free season is 300 to 
330 days. 

This map unit makes up about 16 percent of the 
survey area. Danville soils make up about 50 percent of 
the map unit and Botella soils about 16 percent. Clear 
Lake, Omni, and Rincon soils and Urban land make up 
the rest. 

Danville soils are very deep and well drained. The 
surface layer is grayish brown and dark gray, slightly acid 
silty clay loam about 21 inches thick. The subsoil is 
grayish brown, slightly acid silty clay and heavy silty clay 
loam that extends to a depth of about 61 inches. The 
substratum is grayish brown, neutral silty clay loam and 
extends to a depth of 80 inches or more. 

Botella soils are very deep and well drained. The sur- 
face layer is grayish brown, neutral loam about 9 inches 
thick. The subsoil is dark grayish brown and dark brown, 
neutral light clay loam that extends to a depth of 33 
inches. The substratum is brown, mildly alkaline clay 
loam and yellowish brown, moderately alkaline silt loam 
and extends to a depth of 60 inches or more. 

These soils are used mainly for urban development. A 
few areas are used for vegetable crops. 


6. Tierra-Urban land 


Nearly level to moderately steep, moderately well 
drained loams, and Urban land; on upland terraces 


This map unit consists of soils that formed in weakly 
consolidated alluvium on old dissected terraces. These 
soils and Urban land are on the foot slopes parallel to 
the bay. The natural vegetation consists primarily of 
plants that are used for landscaping. The slopes range 
from O to 30 percent. Elevation ranges from 100 to 250 
feet. The average annual precipitation ranges from 15 to 
20 inches, the mean annual temperature is 57 degrees 
F, and the frost-free season is 300 to 320 days. 

This map unit makes up about 7 percent of the survey 
area. Tierra soils make up about 47 percent of this map 
unit and Urban land, about 44 percent. Azule and Dan- 
ville soils make up the rest. 

The Tierra soils are very deep and moderately well 
drained. The surface layer is grayish brown, slightly acid 
loam about 11 inches thick. The subsurface layer is gray, 
slightly acid loam 1 inch thick. The subsoil is very dark 
grayish brown, grayish brown, and brown, neutral clay 
and extends to a depth of about 32 inches. The substra- 
tum is variegated yellowish brown and brown, neutral 
sandy clay loam and extends to a depth of 60 inches or 
more. 

Urban land consists of areas that are covered by 
houses, industrial buildings, parking lots, and other urban 
structures. The soil material has been altered or mixed 
during urban development. The characteristics of this 
original soil material were probably similar to those of the 
Tierra soils. 

Areas of this map unit are used almost entirely for 
urban development. A few areas of Tierra soils are 
grazed. 


7. Sycamore-Yolo 


Nearly level, well drained and poorly drained silt loams, 
on flood plains and alluvial fans 


This map unit consists of soils that formed in very 
deep alluvium that derived from sedimentary rock. The 
slopes are 0 to 2 percent. The natural vegetation con- 
sists of annual grasses, forbs, and scattered oaks. Ele- 
vation ranges from 10 to 200 feet. The average annual 
precipitation ranges from 14 to 18 inches, the mean 
annual temperature is 57 degrees F, and the frost-free 
season is 300 to 320 days. 

This map unit makes up 12 percent of the survey area. 
The Sycamore soils make up about 48 percent of the 
map unit and Yolo soils, 35 percent. Botella, Danville, 
and Omni soils and gravel pits make up the rest. 

Sycamore soils are very deep and poorly drained. The 
surface layer is light brownish gray, moderately alkaline 
silt loam about 18 inches thick. The subsoil is mottled, 
grayish brown and light olive gray, moderately alkaline 
silt loam and extends to a depth of 44 inches. The 


substratum is mottled, light olive gray, moderately alka- 
line, heavy silt loam and extends to a depth of 60 inches 
or more. In most areas, the water table has been low- 
ered to a depth of 6 feet or more. 

Yolo soils are very deep and well drained. The surface 
layer is grayish brown, neutral silt loam about 8 inches 
thick. The underlying material is brown, mildly alkaline, 
and moderately alkaline silt loam and extends to a depth 
of 60 inches or more. 

These are among the most productive soils in the 
Survey area. They are used primarily for vegetable crops. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
Survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
map unit description includes general facts about the soil 
and a brief description of the soil profile. In each descrip- 
tion, the principal hazards and limitations are indicated, 
and the management concerns and practices needed 
are discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils that have profiles that are almost alike make up 
a soil series. Except for allowable differences in texture 
of the surface layer or of the underlying substratum, all 
the soils of a series have major horizons that are similar 
in composition, thickness, and arrangement in the profile. 
A soil series commonly is named for a town or geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. The Altamont series, for 
example, was named for the town of Altamont in Alame- 
da County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Altamont clay, 5 to 15 per- 
cent slopes, is one of several phases within the Alta- 
mont series. 


SOIL SURVEY 


Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes, 
soil associations, and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
lar in all areas. Xerorthents-Altamont complex, 30 to 50 
percent slopes, is an example. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 
tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

Most mapped areas include places that have little or 
no soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineat- 
ed on the soil map and given descriptive names. River- 
wash is an example. Some of these areas are too small 
to be delineated and are identified by a special symbol 
on the soil map. 

The acreage and proportionate extent of each map 
unit are given n[tatie 3| and information on properties, 
limitations, and capabilities for many soil uses is given 
for each kind of soil in other tables. (See "Summary of 
tables.”) Many of the terms used in describing soils are 
defined in the Glossary. 


Soil descriptions 


100—Altamont clay, 5 to 15 percent slopes. This is 
a deep, well drained soil that formed in material that 
weathered from interbedded soft shale and fine-grained 
sandstone or from soft conglomerate. This soil is on the 
foothills near Mission San Jose. Elevation ranges from 
200 to 1,000 feet. The average annual precipitation is 16 
inches and the mean annual temperature is 57 degrees 
F. The average frost-free season ranges from 300 to 320 
days. 

Typically, the surface layer is dark brown and brown, 
slightly acid to mildly alkaline clay about 28 inches thick. 
The next layer is finely mixed dark brown and dark yel- 
lowish brown, calcareous clay about 9 inches thick. The 
underlying material is yellowish brown, calcareous clay 
and extends to a depth of 50 inches. It is underlain by 
highly fractured and weathered fine-grained sandstone 
and shale. 

Included in mapping are small areas of Diablo clay and 
Climara clay. Also included are a few small areas of a 
grayish brown, calcareous clay that is 20 to 40 inches 
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deep to soft sedimentary rock. Small areas of Rincon 
clay loam are along small drainageways. 

Permeability is slow. The available water capacity is 
5.0 to 9.5 inches. The root zone is 40 to 60 inches deep. 
Runoff is medium, and the hazard of erosion is moder- 
ate. 

Most areas of this soil are in natural vegetation. These 
areas are commonly left idle and are only of esthetic 
value. The existing vegetation needs to be protected 
from fire and other destructive forces. If this soil is left 
bare, it is subject to erosion, and areas downslope are 
subject to sedimentation. 

In a few areas, this soil is used for urban development. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped to provide drainage away from the building site, 
thus keeping the soil beneath the foundation dry and 
reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sloping areas, inter- 
ceptor drains should be provided to keep moisture from 
moving beneath the roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. They should be 
seeded to a fast-growing cover as soon as possible to 
reduce the hazard of erosion. The use of straw mulch or 
jute netting helps to reduce the erosion hazard during 
establishment of the grass cover. If runoff from higher 
areas is a problem, diversions at the head of these 
slopes may be needed. 

The water intake rate and permeability are slow, there- 
fore, lawns should be watered slowly so that the amount 
of water lost as runoff is reduced. Shrubs and trees can 
be drip irrigated to encourage deep rooting. Lawn 
grasses grow best if about 1 pound of elemental nitro- 
gen per 1,000 square feet is applied every 8 weeks, from 
April through October. Some ornamental plants respond 
to sulfur and to iron and aluminum chelates. The addition 
of organic matter to the soil can improve the rate of 
water intake, aeration, and soil tilth. 

Capability unit llle-5(15), nonirrigated. 


101—Altamont clay, 15 to 30 percent slopes. This is 
a deep, well drained soil that formed in material that 
weathered from shale and fine-grained sandstone or 
from soft conglomerate. This soil is on the foothills near 
Mission San Jose. Elevation ranges from 200 to 1,000 
feet. The average annual precipitation is 16 inches, and 
the mean annual temperature is 57 degrees F. The aver- 
age frost-free season ranges from 300 to 320 days. 

Typically, the surface layer is dark brown and brown, 
slightly acid to moderately alkaline clay about 28 inches 
thick. The next layer is finely mixed dark brown and dark 
yellowish brown, calcareous clay about 9 inches thick. 
The underlying material is yellowish brown, calcareous 


clay and extends to a depth of 50 inches. It is underlain 
by highly fractured and weathered, fine-grained sand- 
stone and shale. 

Included in mapping are small areas of grayish brown, 
moderately alkaline clay that is 20 to 40 inches deep to 
sedimentary rock. Also included are small areas of Cli- 
mara clay and Rincon clay loam. 

Permeability is slow. The available water capacity is 
5.0 to 9.5 inches. The root zone is 40 to 60 inches deep. 
Runoff is rapid, and the hazard of erosion is moderate to 
high. 

Most areas of this soil are in natural vegetation. These 
areas are commonly left idle and are only of esthetic 
value. The existing vegetation needs to be protected 
from fire and other destructive forces. 

This soil has limitations for use as building sites. The 
shrink-swell potential is high; as a result, foundations can 
shift and crack. Building pads should be shaped to pro- 
vide drainage away from the building site, thus keeping 
the soil beneath the foundation dry and reducing the 
hazards of differential settlement and shrink-swell. The 
high shrink-swell potential and low strength affect the 
construction of roads and streets. Suitable base material 
is needed. In sloping areas, interceptor drains should be 
provided to keep moisture from moving beneath the 
roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. They should be 
seeded to a fast-growing cover as soon as possible to 
reduce the hazard of erosion. The use of straw mulch or 
jute netting helps to reduce the erosion hazard during 
establishment of the cover. If runoff from higher areas is 
a problem, diversions may be needed at the head of 
these slopes. 

The water intake rate and permeability are slow, there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if about 1 pound 
of elemental nitrogen per 1,000 square feet is applied 
every 8 weeks, from April through October. Some orna- 
mental plants respond to sulfur and to iron and alumi- 
num chelates. The addition of organic matter to the soil 
can improve the rate of water intake, aeration, and soil 
tilth. 

Capability unit IVe-5(15), nonirrigated. 


102—Altamont clay, 30 to 50 percent slopes. This 
is a deep, well drained soil that formed in material 
weathered from interbedded soft shale and fine-grained 
sandstone or from soft conglomerate. This soil is on 
foothills at an elevation of 200 to 1,000 feet. The aver- 
age annual precipitation is 16 inches, and the mean 
annual temperature is 57 degrees F. The average frost- 
free season ranges from 300 to 320 days. 

Typically, the surface layer is dark brown and brown, 
slightly acid to mildly alkaline clay about 28 inches thick. 
The next layer is finely mixed dark brown and dark yel- 


lowish brown, calcareous clay about 9 inches thick. The 
underlying material is yellowish brown, calcareous clay 
and extends to a depth of 50 inches. It is underlain by 
highly fractured and weathered fine-grained sandstone 
and shale. 

Included in mapping are small areas of grayish brown, 
moderately alkaline clay that is 20 to 40 inches deep to 
sedimentary rock. Also included are small areas of Cli- 
mara clay, Rincon clay loam, and landslips. 

Permeability is slow. The available water capacity is 
5.0 to 9.5 inches. The root zone is 40 to 60 inches deep. 
Runoff is rapid, and the hazard of erosion is high. 

Most areas of this soil are in natural vegetation. These 
areas are commonly left idle and are only of esthetic 
value. The existing vegetation needs to be protected 
from fires and other destructive forces. 

In a few small areas, this soil is used for urban devel- 
opment. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped to provide drainage away from the building site, 
thus keeping the soil beneath the foundation dry and 
reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Solid base material is needed. In sloping areas, intercep- 
tor drains should be provided to keep moisture from 
moving beneath the roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. Retaining walls 
may be needed in addition to a fast-growing vegetative 
cover to reduce the hazards of erosion. The use of straw 
mulch or jute netting helps to reduce the hazard of 
erosion during establishment of the cover. If runoff from 
higher areas is a problem, diversions may be needed at 
the head of these slopes. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Lawn grasses grow best if about 1 pound of elemental 
nitrogen per 1,000 square feet is applied every 8 weeks, 
from April through October. Shrubs and trees can be drip 
irrigated to encourage deep rooting. Some ornamental 
plants respond to sulfur and to iron and aluminum che- 
lates. Adding organic matter to the soil can improve the 
rate of water intake, aeration, and soil tilth. 

Capability subclass Vle(15), nonirrigated. 


103—Azule clay loam, 9 to 30 percent slopes. This 
is a moderately deep, well drained soil that formed in 
material that weathered from consolidated alluvial sedi- 
ment, soft shale, or fine-grained sandstone. This soil is 
on foothills. Elevation ranges from 100 to 500 feet. The 
average annual precipitation is 20 inches, and the mean 
annual temperature is 57 degrees F. The average frost- 
free season ranges from 300 to 320 days. 


SOIL SURVEY 


Typically, the surface layer is grayish brown, slightly 
acid clay loam about 6 inches thick. The subsoil extends 
to a depth of 25 inches. It is grayish brown and dark 
grayish brown, slightly acid clay that grades to grayish 
brown and light yellowish brown, slightly acid clay. It is 
underlain by light yellowish brown consolidated alluvial 
sediment. 

Included in mapping are small areas of Los Osos silty 
clay loam and Tierra loam. 

Permeability is slow. The available water capacity is 
3.5 to 7.0 inches. The root zone is 24 to 40 inches deep. 
Runoff is medium to rapid. The hazard of erosion is 
moderate to high. 

This soil is used mainly as sites for houses. In some 
areas it is used for grazing. 

The natural vegetation should be protected from fire. If 
the areas in natural vegetation are used as rangeland, 
they should not be grazed before the grasses are 4 to 6 
inches high, and enough residue should be left on the 
surface after the grazing season to reduce the hazard of 
erosion and help prevent weed infestation. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped to provide drainage away from the building site, 
thus keeping the soil beneath the foundation dry and 
reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sloping areas, inter- 
ceptor drains should be provided to keep moisture from 
moving beneath the roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. They should be 
seeded to a fast-growing cover as soon as possible to 
reduce the hazard of erosion. The use of straw mulch or 
jute netting helps to reduce the hazard of erosion during 
establishment of the cover. If runoff from higher areas is 
a problem, diversions may be needed at the head of 
these slopes. 

Since the water intake rate and permeability are slow, 
lawns should be watered slowly to reduce runoff. Shrubs 
and trees can be drip irrigated to encourage deep root- 
ing. Lawn grasses grow best if 1 pound of elemental 
nitrogen per 1,000 square feet is applied every 8 weeks, 
from April through October. Some ornamental plants re- 
spond to sulfur and to iron and aluminum chelates. 
Adding organic matter to the soil can improve the rate of 
water intake, aeration, and soil tilth. 

Capability unit IVe-3(15), nonirrigated. 


104—Azule clay loam, 30 to 50 percent slopes. This 
is a moderately deep, well drained soil that formed in 
material that weathered from consolidated alluvial sedi- 
ment, soft shale, or fine-grained sandstone. The average 
annual precipitation is 20 inches, and the mean annual 


ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 


temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 320 days. 

Typically, the surface layer is grayish brown, slightly 
acid clay loam about 6 inches thick. The subsoil extends 
to a depth of 25 inches. It is grayish brown and dark 
grayish brown, slightly acid clay that grades to grayish 
brown and light yellowish brown, slightly acid clay. It is 
underlain by light yellowish brown consolidated alluvial 
sediment. 

Included in mapping are small areas of Los Osos silty 
clay loam and Los Gatos loam. 

Permeability is slow. The available water capacity is 
3.5 to 7.0 inches. The root zone is 24 to 40 inches deep. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly as sites for houses. In some 
areas it is used for grazing. 

The natural vegetation should be protected from fire. If 
the areas in natural vegetation are used for grazing, they 
should not be grazed before grasses are 4 to 6 inches 
high, and enough residue should be left on the surface 
after the grazing season to reduce the hazard of erosion 
and to help prevent weed infestation. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped to provide drainage away from the building site, 
thus keeping soil beneath the foundation dry and reduc- 
ing the hazards of differential settlement and shrink- 
swell. The high shrink-swell potential and low strength 
also affect the construction of roads and streets. Suit- 
able base material is needed. In sloping areas, intercep- 
tor drains should be provided to keep moisture from 
moving beneath the roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. Supporting walls 
are often needed to hold fill material in place. The banks 
should be seeded to a fast-growing cover as soon as 
possible to reduce the hazard of erosion. The use of 
straw mulch or jute netting helps to reduce the hazard of 
erosion during establishment of the cover. If runoff from 
higher areas is a problem, diversions may be needed at 
the head of these slopes. 

Since the water intake rate and permeability are slow, 
lawns should be watered slowly to reduce runoff. Shrubs 
and trees can be drip irrigated to encourage deep root- 
ing. Lawn grasses grow best if 1 pound of elemental 
nitrogen per 1,000 square feet is applied every 8 weeks, 
from April through October. Some ornamental plants re- 
spond to sulfur and to iron and aluminum chelates. 
Adding organic matter to the soil can improve the rate of 
water intake, aeration, and soil tilth. 

Capability subclass Vle(15), nonirrigated. 


105—Baywood Variant, sand. This is a very deep, 
somewhat poorly drained soil that formed in sandy sedi- 
ment on old coastal plains. Elevation ranges from 5 to 
15 feet. The slopes are less than 2 percent. The average 


annual precipitation is 17 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 330 days. 

Typically, the upper part of the surface layer is dark 
grayish brown, mildly alkaline sand about 14 inches 
thick. The lower part is mottled, very dark grayish brown, 
mildly alkaline sand about 7 inches thick. The underlying 
material is mottled, brown, neutral sand to a depth of 32 
inches. Below that it is yellowish brown, neutral sand 
that extends to a depth of 60 inches or more. 

Included in mapping are small areas of Xeropsam- 
ments, fill, and Baywood loamy sand. 

Permeability is rapid. The available water capacity is 3 
to 5 inches. The root zone for water-tolerant plants is 60 
inches deep. The water table restricts the root zone for 
water-sensitive plants to a depth of 40 or 50 inches. 
Runoff is very slow. Soil blowing is a hazard if the soil is 
left bare. 

In most areas this soil is used for urban development. 
Å few areas are farmed. 

The water table limits the use of this soil for urban 
development. This limitation can be overcome by install- 
ing drainage systems or by designing buildings and 
streets to overcome the wetness problem. 

Because of the low available water capacity and rapid 
permeability, plants used in landscaping should be wa- 
tered lightly and frequently. Plants respond to nitrogen 
and to iron and aluminum chelates. 

Farmed areas are double cropped. Å common crop- 
ping sequence includes head lettuce in summer and 
cauliflower in winter. Nitrogen and phosphorus are 
needed for maximum yields. Irrigation water should be 
applied frequently and in light amounts to prevent the 
leaching of nutrients and the elevation of the water table. 

Capability unit lllw-4(14), nonirrigated and irrigated. 


106—Botella loam, 0 to 2 percent slopes. This is a 
very deep, well drained soil on low terraces and alluvial 
fans. This soil formed in alluvium that derived from sedi- 
mentary rock. Elevation ranges from 10 to 200 feet. The 
average annual precipitation is 17 inches, and the mean 
annual temperature is 57 degrees F. The average frost- 
free season ranges from 300 to 320 days. 

Typically, the surface layer is grayish brown, neutral 
loam about 9 inches thick. The subsoil extends to a 
depth of 33 inches. It is dark grayish brown and dark 
brown, neutral, light clay loam. The substratum is brown 
and yellowish brown, mildly alkaline to moderately alka- 
line silt loam and extends to a depth of 60 inches or 
more. 

Included in mapping are small areas of Danville silty 
clay loam, Omni silty clay loam, drained, and Yolo silt 
loam. 

Permeability is moderately slow. The available water 
capacity is 9 to 11 inches. The root zone is more than 
60 inches deep. Surface runoff is slow, and the hazard 
of erosion is slight. 


10 


In most areas this soil is used for urban development. 
In some areas it is used for vegetable crops. 

This soil has some limitations for urban development. 
Because of low strength and the moderate shrink-swell 
potential, foundations for houses and roads need to be 
specially designed. Building pads should be shaped to 
provide drainage away from the building site, thus keep- 
ing the soil beneath the building dry and reducing the 
hazard of differential settlement. 

Most plants used for landscaping do well on this soil 
and will respond to nitrogen and phosphate fertilizer. For 
maximum growth, lawns need 1 pound of elemental ni- 
trogen per 1,000 square feet every 8 weeks, from April 
through October. Irrigation water should be applied at a 
slow rate to encourage deep rooting. Shrubs and trees 
should be drip irrigated to encourage deep rooting. 

Head lettuce and cauliflower are the major crops. They 
are double cropped using head lettuce in summer and 
cauliflower in winter. In a few areas, tomatoes are grown 
instead of head lettuce. Returning crop residue to the 
soil helps to maintain tilth and improve the rate of water 
intake. Minimum tillage reduces soil compaction. Water 
should be applied only in the amount that meets the 
needs of the crop; over-irrigation wastes water and 
leaches nutrients from the soil. Nitrogen is needed for 
good crop growth. The average yield per acre of head 
lettuce is 550 cartons; cauliflower, 460 cartons; and to- 
matoes, 25 tons. 

Capability unit lllc-1(14), nonirrigated; capability class 
1(14), irrigated. 


107—Clear Lake clay, 0 to 2 percent slopes, 
drained. This is a very deep, poorly drained soil that 
formed in alluvium in basins. Elevation ranges from 10 to 
200 feet. The average annual precipitation is 17 inches, 
and the mean annual temperature is 57 degrees F. The 
average frost-free season ranges from 300 to 330 days. 

Typically, the surface layer is very dark gray, neutral 
and moderately alkaline clay about 37 inches thick. The 
underlying material is calcareous, dark gray and grayish 
brown clay and silty clay to a depth of 60 inches or 
more. 

Included in mapping are small areas of Omni silty clay 
loam, drained; Willows clay, drained; and Pescadero 
clay, drained. 

Permeability is slow. The available water capacity is 
7.0 to 9.5 inches. The root zone for water-tolerant plants 
is 60 or more inches deep, but it is restricted to a depth 
of 48 to 60 inches for water-sensitive plants. Drainage 
has been improved by reclamation and flood control 
structures, and the water table is now at a depth of 48 to 
60 inches. Runoff is slow, and there is no hazard of 
erosion. 

This soil is used for urban development. Å few areas 
are used as dryland pasture and for volunteer hay. 

This soil has limitations that must be overcome before 
construction is feasible. The shrink-swell potential is 
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high; as a result, foundations can shift and crack. Build- 
ing pads should be shaped to provide drainage away 
from the building site, thus keeping the soil beneath the 
foundation dry and reducing the hazards of differential 
settlement and shrink-swell. The high shrink-swell poten- 
tial and low strength affect the construction of roads and 
streets. Suitable base material is needed. The slow per- 
meability and the high water table are limitations for 
septic tank absorption fields and can contribute to failure 
of septic systems. 

Since the water intake rate and permeability are slow, 
lawns should be watered slowly to reduce runoff. Lawn 
grasses grow best if 1 pound of elemental nitrogen per 
1,000 square feet is applied every 8 weeks, from April 
through October. Shrubs and trees can be drip irrigated 
to encourage deep rooting. Plants that require good 
drainage and aeration should not be planted. Some or- 
namental plants respond to sulfur and to iron and alumi- 
num chelates. Adding organic matter to the soil improves 
the rate of water intake, aeration, and soil tilth. 

If areas of this soil are used as pasture, grazing should 
be delayed until the grasses are 4 to 6 inches high and 
until the soil is dry. If this soil is grazed when wet, it is 
subject to churning and puddling. Enough residue should 
be left on the surface after the grazing season to pre- 
vent deterioration of the soil and to prevent the infesta- 
tion of weeds. 

Capability unit llls-5(14), nonirrigated; lls-5(14), irrigat- 
ed. 


108—Clear Lake clay, 2 to 9 percent slopes, 
drained. This is a very deep, poorly drained soil that 
formed in alluvium. Elevation ranges from 10 to 200 feet. 
The average annual precipitation is 17 inches, and the 
mean annual temperature is 57 degrees F. The average 
frost-free season ranges from 300 to 320 days. 

Typically, the surface layer is very dark gray, neutral to 
moderately alkaline clay about 37 inches thick. The un- 
derlying material is dark gray and grayish brown, calcare- 
ous clay and silty clay to a depth of 60 inches or more. 

Included in mapping are small areas of Danville silty 
clay loam, Omni silty clay loam, drained, and Rincon clay 
loam. 

Permeability is slow. The available water capacity is 
7.0 to 9.5 inches. Drainage has been improved by flood 
control structures and natural stream cutting. The root 
zone is more than 60 inches deep. The water table is 
below a depth of 60 inches. Runoff is medium, and the 
hazard of erosion is slight to moderate. 

This soil is used primarily for urban development. A 
few areas are used as dryland pasture and for volunteer 
hay. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped so that water is drained away from the building 
site, thus keeping the soil beneath the foundation dry 
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and reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sloping areas, inter- 
ceptor drains should be provided to keep moisture from 
moving beneath the roads. Revegetation is needed to 
control erosion if this soil is disturbed during construc- 
tion. 

Since the water intake rate and permeability are slow, 
lawns should be watered slowly to reduce runoff. Shrubs 
and trees can be drip irrigated to encourage deep root- 
ing. Lawn grasses grow best if 1 pound of elemental 
nitrogen per 1,000 square feet is applied every 8 weeks, 
from April through October. Some ornamental plants re- 
spond to sulfur and to iron and aluminum chelates. 
Adding organic matter to the soil can improve the rate of 
water intake, aeration, and soil tilth. 

If areas of this soil are used as pasture, the soil should 
not be grazed before grasses are 4 to 6 inches high, and 
enough residue should be left on the surface after the 
grazing season to reduce weed infestation and the 
hazard of erosion. 

Capability unit llle-5(14), nonirrigated; lle-5(14), irrigat- 
ed. 


109—Climara clay, 30 to 50 percent slopes. This is 
a moderately deep, well drained soil that formed in mate- 
rial that weathered from ultrabasic rock on uplands. Ele- 
vation ranges from 100 to 750 feet. The average annual 
precipitation is 20 inches, and the mean annual tempera- 
ture is 57 degrees F. The average frost-free season 
ranges from 300 to 310 days. 

Typically, the surface layer is black, neutral and mildly 
alkaline clay 27 inches thick. The underlying material is 
variegated very dark brown, olive brown, and olive, mod- 
erately alkaline, calcareous clay to a depth of 33 inches. 
Below that, there is soft, weathered ultrabasic rock. Hard 
ultrabasic rock is at a depth of 40 inches. 

Included in mapping are small areas of Altamont clay, 
Diablo clay, and Montara clay loam. Also included are 
small areas of a dark grayish brown clay that is 20 to 40 
inches deep to bedrock and a few areas that have bed- 
rock outcrops or landslips. 

Permeability is slow. The available water capacity is 
2.5 to 6.0 inches. The root zone is 20 to 40 inches deep. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used primarily for urban development. 
Some small areas are used for grazing and for recrea- 
tion. They should be protected from fire, excessive foot 
traffic, and overgrazing to reduce erosion and sedimenta- 
tion. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped so that water is drained away from the building 
site, thus helping to keep the soil beneath the foundation 
dry and reducing the hazards of differential settlement 
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and shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sloping areas, inter- 
ceptor drains should be provided to keep moisture from 
beneath the roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. Walls generally 
are needed to hold fill material in place. Exposed areas 
should be seeded to a fast-growing cover as soon as 
possible to reduce the hazard of erosion. The use of 
straw mulch or jute netting helps to reduce the hazard of 
erosion during establishment of the cover. If runoff from 
higher areas is a problem, diversions may be needed at 
the head of these slopes. 

Since the water intake rate and permeability are slow, 
lawns should be watered slowly to reduce runoff. Shrubs 
and trees can be drip irrigated to encourage deep root- 
ing. Lawn grasses grow best if 1 pound of elemental 
nitrogen per 1,000 square feet is applied every 8 weeks, 
from April through October. Some ornamental plants re- 
spond to sulfur and to iron and aluminum chelates. 
Adding organic matter to the soil can improve the rate of 
water intake, aeration, and soil tilth. 

Capability subclass Vle(15), nonirrigated. 


110—Contra Costa clay loam, 30 to 50 percent 
slopes. This is a moderately deep, well drained soil that 
formed in material that weathered from metabasic and 
metasedimentary rock. This soil is in the Coyote Hills. 
Elevation ranges from 5 to 290 feet. The average annual 
precipitation is 15 inches, and the mean annual tempera- 
ture is 57 degrees F. The average frost-free season 
ranges from 300 to 320 days. 

Typically, the surface layer is brown, neutral clay loam 
about 24 inches thick. The subsoil extends to a depth of 
35 inches. It is reddish brown, neutral heavy clay loam in 
the upper part and yellowish red, neutral gravelly clay in 
the lower part. Fractured, partly weathered, metasedi- 
mentary rock is at a depth of 35 inches. 

Included in mapping are small areas of Vallecitos grav- 
elly loam; a few areas of a moderately deep, dark red- 
dish brown clay loam; and a few areas of soils that are 
more than 35 percent angular pebbles. 

Permeability is slow. The available water capacity is 
3.0 to 7.5 inches. The root zone is 20 to 40 inches deep. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used for recreation. lt is in natural vegeta- 
tion. The vegetation needs to be protected from fire and 
excessive foot traffic to reduce the hazard of erosion 
and to maintain its scenic value. Trails are difficult to 
build because of the steep slope and the clay loam 
surface texture. They should be constructed across the 
slope or along ridges to reduce the hazard of erosion. 

This soil is poorly suited to use as septic tank filter 
fields because of the steep slope, the depth to bedrock, 
and the slow permeability of the subsoil. 

Capability subclass Vle(15), nonirrigated. 
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111—Danville silty clay loam, 0 to 2 percent 
slopes. This is a very deep, well drained soil that formed 
on low terraces in alluvium that derived mainly from 
sedimentary rock. Elevation ranges from 20 to 300 feet. 
The average annual precipitation is 17 inches, and the 
mean annual temperature is 57 degrees F. The average 
frost-free season ranges from 300 to 320 days. 

Typically, the surface layer is grayish brown and dark 
gray, slightly acid silty clay loam about 21 inches thick. 
The subsoil extends to a depth of 61 inches. It is grayish 
brown, slightly acid silty clay and heavy silty clay loam. 
The substratum is grayish brown, neutral silty clay loam 
and extends to a depth of more than 60 inches. 

Included in mapping are small areas of Botella loam; 
Clear Lake clay, drained; and Rincon clay loam. 

Permeability is slow. The available water capacity is 
8.5 to 10.5 inches. The root zone is more than 60 inches 
deep. Runoff is slow, and there is no hazard of erosion. 

This soil is used for urban development. In a few areas 
it is used for grain and vegetable crops. 

This soil has certain limitations that must be overcome 
before the construction of buildings is feasible. The 
shrink-swell potential is high; as a result, foundations can 
shift and crack. Building pads should be shaped so that 
water is drained away from the building site, thus keep- 
ing the soil beneath the foundation dry and reducing the 
hazards of differential settlement and shrink-swell. The 
high shrink-swell potential and low strength affect the 
construction of roads and streets. Suitable base material 
is needed. In sloping areas, interceptor drains should be 
provided to keep moisture from beneath the roads. 
Structural measures for erosion control may be needed. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Adding organic 
matter to the soil can improve the rate of water intake, 
aeration, and soil tilth. 

Capability unit llls-3(14), nonirrigated; lls-3(14), irrigat- 
ed. 


112—Danville silty clay loam, 2 to 9 percent 
slopes. This is a very deep, well drained soil that formed 
in alluvium that derived mainly from sedimentary rock. It 
is on low terraces and alluvial fans. Elevation ranges 
from 20 to 300 feet. The average annual precipitation is 
17 inches, and the mean annual temperature is 57 de- 
grees F. The frost-free season ranges from 300 to 320 
days. 

Typically, the surface layer is grayish brown and dark 
gray, slightly acid silty clay loam about 21 inches thick. 
The subsoil extends to a depth of 61 inches. It is grayish 
brown, slightly acid silty clay and heavy silty clay loam. 
The substratum is grayish brown, neutral silty clay loam 
and extends to a depth of more than 60 inches. 
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Included in mapping are small areas of Botella loam, 
Tierra loam, and Rincon clay loam. 

Permeability is slow. The available water capacity is 
8.5 to 10.5 inches. The root zone is more than 60 inches 
deep. Runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 

This soil is used for urban development; however, cer- 
tain limitations must be overcome before buildings can 
be constructed. The shrink-swell potential is high; as a 
result, foundations can shift and crack. Building pads 
should be shaped so that water is drained away from the 
building site, thus keeping the soil beneath the founda- 
tion dry and reducing the hazards of differential settle- 
ment and shrink-swell. The high shrink-swell potential 
and low strength affect the construction of roads and 
streets. Suitable base material is needed. In sloping 
areas, interceptor drains should be provided to keep 
moisture from beneath the roads. If this moderately slop- 
ing soil is disturbed during construction, it may need to 
be revegetated to control erosion. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Adding organic 
matter to the soil can improve the rate of water intake, 
aeration, and soil tilth. 

Capability unit llle-3(14), nonirrigated; lle-3(14), irrigat- 
ed. 


113—Diablo clay, 9 to 15 percent slopes. This is a 
deep, well drained soil that formed in material that 
weathered from soft, fine-grained sandstone or shale. 
Elevation ranges from 200 to 800 feet. The average 
annual precipitation is 16 inches, and the mean annual 
temperature is 57 degrees F. The frost-free season is 
300 to 320 days. 

Typically, the upper part of the surface layer is dark 
gray, neutral and mildly alkaline clay and silty clay about 
15 inches thick. The lower part is variegated gray and 
olive gray, mildly alkaline silty clay about 17 inches thick. 
The next layer is light olive gray, mildly alkaline silty clay 
about 10 inches thick. The underlying material is varie- 
gated light olive gray and olive gray, moderately alkaline 
silty clay loam to a depth of 50 inches. Below that is 
calcareous shale. 

Included in mapping are small areas of Altamont clay 
and Clear Lake clay, drained. 

Permeability is slow. The available water capacity is 
5.5 to 11.0 inches. The root zone is 40 to 60 inches 
deep. Runoff is medium, and the hazard of erosion is 
moderate. 

In most areas this soil is in natural vegetation. Some 
of these areas are grazed. A few are used for urban 
development. 
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The vegetation should be protected from fire and other 
destructive forces. If this soil is exposed, it is subject to 
erosion, and sedimentation is a hazard. Grasses should 
be 4 to 6 inches high before they are grazed in fall, and 
enough residue should be left on the surface after the 
grazing season to reduce the hazard of erosion. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped so that water is drained away from the building 
site, thus keeping the soil beneath the foundation dry 
and reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sloping areas, inter- 
ceptor drains should be provided to keep moisture from 
beneath the roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. They should be 
seeded to a fast-growing cover as soon as possible to 
reduce the hazard of erosion. The use of straw mulch or 
jute netting helps to reduce the hazard of erosion during 
establishment of the cover. If runoff from higher areas is 
a problem, diversions may be needed at the head of 
these slopes. 

The water intake rate and permeability are slow: there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Some ornamental 
plants respond to sulfur and to iron and aluminum che- 
lates. Adding organic matter to the soil can improve the 
rate of water intake, aeration, and soil tilth. 

Capability unit llle-5(15), nonirrigated. 


114—Diablo clay, 15 to 30 percent slopes. This is a 
deep, well drained soil that formed in material that 
weathered from soft, fine-grained sandstone or shale. 
Elevation ranges from 200 to 800 feet. The average 
annual precipitation is 16 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 320 days. 

Typically, the upper part of the surface layer is dark 
gray, neutral and mildly alkaline clay and silty clay about 
15 inches thick. The lower part is variegated gray and 
olive gray, mildly alkaline silty clay about 17 inches thick. 
The next layer is light olive gray, mildly alkaline silty clay 
about 10 inches thick. The underlying material is varie- 
gated light olive gray and olive gray, moderately alkaline 
silty clay loam and extends to a depth of 50 inches. 
Below that is calcareous shale. 

Included in mapping are small ares of Altamont clay 
and Clear Lake clay, drained. 

Permeability is slow. The available water capacity is 
5.5 to 11.0 inches. The root zone is 40 to 60 inches 
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deep. Runoff is rapid, and the hazard of erosion is mod- 
erate to high. 

In most areas this soil is used as sites for houses. 
Some areas are in natural vegetation. 

To reduce the hazard of erosion and to maintain its 
scenic value, the existing vegetation should be protected 
from fire and other destructive forces. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped so that water is drained away from the building 
site, thus keeping the soil beneath the foundation dry 
and reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Walls may be needed to stabilize fill areas on the steep- 
est slopes. Suitable base material is needed. On sloping 
areas, interceptor drains should be provided to keep 
moisture from beneath the roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. They should be 
seeded to a fast-growing cover as soon as possible to 
reduce the hazard of erosion. Using straw mulch or jute 
netting helps to reduce the erosion hazard during estab- 
lishment of the cover. If runoff from higher areas is a 
problem, diversions may be needed at the head of these 
slopes. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Some ornamental 
plants respond to sulfur and to iron and aluminum che- 
lates. Adding organic matter to the soil can improve the 
rate of water intake, aeration, and soil tilth. 

Capability unit IVe-5(15), nonirrigated. 


115—Diablo clay, 30 to 50 percent slopes. This is a 
deep, well drained soil that formed in material that 
weathered from fine-grained sandstone or shale in the 
foothills near Mission San Jose. It is at an elevation of 
200 to 800 feet. The average annual precipitation is 17 
inches, and the mean annual temperature is 57 degrees 
F. The average frost-free season is 300 to 320 days. 

Typically, the upper part of the surface layer is dark 
gray, neutral and mildly alkaline clay and silty clay about 
15 inches thick. The lower part is variegated gray and 
olive gray, mildly alkaline clay about 17 inches thick. The 
next layer is light olive gray, mildly alkaline silty clay 
about 10 inches thick. The underlying material is varie- 
gated light olive gray and olive gray, moderately alkaline, 
calcareous silty clay loam to a depth of 50 inches. Below 
that is calcareous shale. 

Included in mapping are small areas of Altamont clay, 
Climara clay, and a moderately deep, grayish brown, 
neutral clay loam. 
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Permeability is slow. The available water capacity is 
5.5 to 11.0 inches. The root zone is 40 to 60 inches 
deep. Runoff is rapid, and the hazard of erosion is high. 

In most areas this soil is used for low-density housing. 
Many areas are in natural vegetation and have esthetic 
value. The vegetation should be protected from fire and 
excessive foot traffic to reduce the hazard of erosion. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped so that water is drained away from the building 
site, thus keeping the soil beneath the foundation dry 
and reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sloping areas, inter- 
ceptor drains should be provided to keep moisture from 
beneath the roads. 

The steep banks that result from shaping this soil for 
building sites are highly erodible. Walls may be required 
to stabilize fill areas created by leveling for construction. 
The banks should be seeded to a fast-growing cover as 
soon as possible to reduce the hazard of erosion. Using 
straw mulch or jute netting helps to reduce the hazard of 
erosion during establishment of the grass cover. If runoff 
from higher areas is a problem, diversions may be 
needed at the head of these slopes. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Adding organic 
matter to the soil can improve the rate of water intake, 
aeration, and soil tilth. 

Capability subclass Vle(15), nonirrigated. 


116—Gaviota-Rock outcrop complex, 15 to 50 per- 
cent slopes. This map unit consists of moderately steep 
to steep soils and Rock outcrop on uplands at an eleva- 
tion of about 200 to 1,500 feet. The average annual 
precipitation is about 20 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 320 days. Gaviota soils make 
up about 70 percent of the complex; Rock outcrop, 20 
percent. Included in mapping and making up about 10 
percent of the complex are small areas of Millsholm silt 
loam and Maymen loam. 

Gaviota soils are shallow and well drained. They 
formed in material that weathered from sandstone. Typi- 
cally, the surface layer is brown, slightly acid and 
medium acid sandy loam and extends to a depth of 11 
inches; it is underlain by sandstone bedrock. 

Permeability is moderately rapid. Runoff is rapid, and 
the hazard of erosion is high. 

Rock outcrop is large sandstone boulders and ex- 
posed sandstone bedrock. Runoff is very rapid. 
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Areas of this complex are used for urban development 
and recreation. Sanitary facilities are difficult to establish 
because of the shallow depth to rock, steep slopes, and 
Rock outcrop. Gaviota soils are poorly suited to most 
recreation uses because of steep slopes. The number of 
paths and trails should be kept to a minimum. Those 
established should be across the slope to reduce the 
hazard of erosion. Natural vegetation should be protect- 
ed from fire to maintain its scenic value and to reduce 
the hazard of erosion. 

Landscaped areas should be irrigated lightly and fre- 
quently to prevent loss of water and to reduce the 
hazard of erosion. Most plants respond to nitrogen and 
phosphate fertilizer. Large trees and shrubs are suscepti- 
ble to windthrow. 

Capability subclass Vlle(15), nonirrigated. 


117—Laugenour loam, drained. This is a very deep 
and poorly drained soil that formed in recent alluvium 
adjacent to streams. Elevation ranges from 5 to 40 feet. 
The slopes are O to 2 percent. The average annual 
precipitation is about 16 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season is 300 to 320 days. 

Typically, the upper part of the surface layer is grayish 
brown, moderately alkaline loam 8 inches thick. The 
lower part is mottled, grayish brown, moderately alkaline 
fine sandy loam about 15 inches thick. The underlying 
material is mottled, olive gray, moderately alkaline light 
loam to a depth of 40 inches. Below that, it is grayish 
brown and yellow, moderately alkaline silty clay loam to 
a depth of 60 inches or more. 

Included in mapping are small areas of Sycamore silt 
loam, drained; Omni silty clay loam, drained; and a few 
small areas of a soil that is similar to this Laugenour soil 
but is underlain by silty clay between depths of 24 and 
40 inches. 

Permeability is moderately rapid to a depth of 40 
inches and moderately slow below that depth. The avail- 
able water capacity is 8.0 to 9.5 inches. Drainage has 
been improved by flood control structures that have low- 
ered the water table to a depth of 40 to 60 inches. The 
root zone is 60 inches deep for water-tolerant plants, but 
in some areas it is restricted to a depth of 40 inches for 
water-sensitive plants. Runoff is slow, and there is no 
hazard of erosion. 

In nearly all areas, this soil is used for urban develop- 
ment. Most areas are protected from flooding by chan- 
nels and levees. The water table precludes the use of 
septic tank filter fields in most areas of this soil. 

Most of the plants used for landscaping respond to 
nitrogen and phosphate fertilizer. Adding organic matter 
to the soil can help to improve tillage and increase the 
rate of water intake. Lawn grasses require 1 pound of 
elemental nitrogen per 1,000 square feet every 8 weeks, 
between April and November. 
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Capability unit lllw-2(14), nonirrigated; llw-2(14), irrigat- 
ed. 


118—Los Gatos-Los Osos complex, 30 to 50 per- 
cent slopes. This complex consists of soils on uplands 
at an elevation of 400 to 1,500 feet. The average annual 
precipitation is 20 inches, and the mean annual tempera- 
ture is 57 degrees F. The average frost-free season 
ranges from 300 to 320 days. This complex is about 50 
percent Los Gatos loam, which is mainly on north-facing 
slopes, and 35 percent Los Osos silty clay loam, which 
is mainly on south-facing slopes. The components of this 
map unit are so intricately intermingled that it was not 
practical to map them separately at the scaled used. 

Included in mapping and making up about 15 percent 
of this complex are Maymen loam and some outcrops of 
bedrock along the ridges. Also included in seep areas is 
a very strongly acid soil. 

The Los Gatos soil is a moderately deep, well drained 
soil that formed in material weathered from sedimentary 
rock. Typically, the surface layer is brown, neutral loam 
about 11 inches thick. The subsoil is brown and reddish 
brown, neutral and slightly acid loam and heavy loam 
and extends to a depth of 40 inches. It is underlain by 
sandstone bedrock. 

The Los Gatos soil has moderately slow permeability. 
The available water capacity is 3.5 to 8.0 inches. The 
root zone is 24 to 40 inches deep. Runoff is rapid, and 
the hazard of erosion is high. 

The Los Osos soil is a moderately deep, well drained 
soil that formed in material that weathered from sedi- 
mentary rock. Typically, the surface layer is grayish 
brown, medium acid silty clay loam about 8 inches thick. 
The subsoil is dark grayish brown, slightly acid silty clay 
loam and extends to a depth of 30 inches. It is underlain 
by weathered shale. 

Permeability of the Los Osos soil is slow. The availa- 
ble water capacity is 3.5 to 6.5 inches. The root zone is 
24 to 40 inches deep. Runoff is rapid, and the hazard of 
erosion is high. 

The soils in this complex are used mainly for urban 
development. The steep slopes and shallowness to bed- 
rock are limitations to the use of these soils as home- 
sites and for local streets. Fill areas may reguire support- 
ing walls. Cutbanks should be mulched and seeded with 
a fast-growing cover as soon as possible to reduce the 
hazard of erosion. The shrink-swell potential of Los Osos 
soils is high, and that of Los Gatos soils is moderate. As 
a result, foundations can shift and crack. Building pads 
should be shaped so that water is drained away from the 
building site, thus keeping the soil beneath the founda- 
tion dry and reducing the hazards of differential settle- 
ment and shrink-swell. The shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sioping areas, inter- 
ceptor drains should be provided to keep moisture from 
beneath the roads. 
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Most of the plants used in landscaping respond to 
nitrogen and phosphate fertilizer. Drip irrigation is the 
best method for watering shrubs and trees because it 
helps to reduce runoff. 

In some areas these soils are in natural vegetation. 
The vegetation has esthetic value and should be protect- 
ed from fire and excessive foot traffic. 

Capability subclass Vle(15), nonirrigated. 


119—Los Gatos-Los Osos complex, 50 to 75 per- 
cent slopes. This complex consists of very steep soils 
on upland slopes at an elevation of 400 to 1,500 feet. 
The average annual precipitation is 20 to 25 inches, and 
the mean annual temperature is 57 degrees F. The aver- 
age frost-free season ranges from 300 to 320 days. This 
complex is about 50 percent Los Gatos loam, which is 
mainly on north-facing slopes, and 35 percent Los Osos 
silty clay loam, which is mainly on south-facing slopes. 
The components of this map unit are so intricately inter- 
mingled that it was not practical to map them separately 
at the scale used. 

Included in mapping and making up about 15 percent 
of this complex are small areas of Millsholm silt loam 
and Maymen loam and some bedrock outcrops along 
ridges. Also included in seep areas is a very strongly 
acid soil. 

The Los Gatos soil is moderately deep and well 
drained. It formed in material that weathered from sedi- 
mentary rock. Typically, the surface layer is brown, neu- 
tral loam about 11 inches thick. The subsoil is brown and 
reddish brown, neutral and slightly acid loam and heavy 
loam and extends to a depth of 40 inches. It is underlain 
by sandstone bedrock. 

The Los Gatos soil has moderately slow permeability. 
The available water capacity is 3.5 to 8.0 inches. The 
root zone is 24 to 40 inches deep. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Los Osos soil is moderately deep and well 
drained. It formed in material that weathered from sedi- 
mentary rock. Typically, the surface layer is grayish 
brown, medium acid silty clay loam about 8 inches thick. 
The subsoil extends to a depth of 30 inches. It is dark 
grayish brown, slightly acid silty clay loam and heavy silty 
clay loam. Below that is weathered shale. 

Permeability of the Los Osos soil is slow. The availa- 
ble water capacity is 3.5 to 6.5 inches. The root zone is 
24 to 40 inches deep. Runoff is very rapid, and the 
hazard of erosion is very high. 

The soils in this complex are used for recreation. 
Much of this complex is in natural vegetation that con- 
sists of thick stands of oak, California bay, poison oak, 
laurel, madrone, and some patches of coyote brush. The 
understory consists of scattered grasses and forbs. To 
maintain the scenic value of the area, vegetation should 
be protected from fire. The dense vegetation provides 
good habitat for wildlife. 

Capability subclass Vlle(15), nonirrigated. 
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120—Los Osos silty clay loam, 9 to 30 percent 
slopes. This is a moderately deep, well drained soil that 
formed in material that weathered from sedimentary 
rock. It is on uplands at an elevation of 400 to 1,500 
feet. The average annual precipitation is 20 inches, and 
the mean annual temperature is 57 degrees F. The aver- 
age frost-free season ranges from 300 to 320 days. 

Typically, the surface layer is grayish brown, medium 
acid silty clay loam about 8 inches thick. The subsoil 
extends to a depth of 30 inches. It is dark grayish brown, 
slightly acid silty clay loam and heavy silty clay loam. It is 
underlain by weathered shale. 

Included in mapping are small areas of Los Gatos 
loam, Altamont clay, Climara clay, and Montara clay 
loam. 

Permeability is slow. The available water capacity is 
3.5 to 6.5 inches. The root zone is 24 to 40 inches deep. 
Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. 

This Los Osos soil is used mainly for urban develop- 
ment and recreation. A few areas are used as range. 

This soil has many limitations for use as building sites. 
The shrink-swell potential is high; as a result, founda- 
tions can shift and crack. Building pads should be 
shaped so that water is drained away from the building 
site, thus keeping the soil beneath the foundation dry 
and reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sloping areas, inter- 
ceptor drains should be provided to keep moisture from 
beneath the roads. 

The steep banks that result from shaping this soil for 
use as building sites are highly erodible. Walls may be 
required to stabilize fill areas. The steep areas should be 
seeded to a fast-growing cover as soon as possible to 
reduce the hazard of erosion. Using straw mulch or jute 
netting helps to reduce the hazard of erosion during 
establishment of the grass cover. If runoff from higher 
areas is a problem, diversions may be needed at the 
head of these slopes. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Adding organic 
matter to the soil can improve the rate of water intake, 
aeration, and soil tilth. The natural vegetation has scenic 
value and should be protected from fire. Paths and trails 
should be laid out across the slope to prevent erosion. 

If this soil is used as range, the hazard of erosion and 
weed infestation need to be controlled. Grasses should 
be 4 to 6 inches high before they are grazed, and 
enough residue should be left on the surface after the 
grazing season. 

Capability unit IVe-3(15), nonirrigated. 


SOIL SURVEY 


121—Los Osos silty clay loam, 30 to 50 percent 
slopes. This is a moderately deep, well drained soil that 
formed in material that weathered from sedimentary 
rock. It is on uplands at an elevation of 400 to 1,500 
feet. The average annual precipitation is 20 inches, and 
the mean annual temperature is 57 degrees F. The aver- 
age frost-free season is 300 to 320 days. 

Typically, the surface layer is grayish brown, medium 
acid silty clay loam about 8 inches thick. The subsoil 
extends to a depth of 30 inches. It is dark grayish brown, 
slightly acid silty clay loam and heavy silty clay loam. It is 
underlain by weathered shale. 

Included in mapping are small areas of Los Gatos 
loam and Millsholm silt loam. 

Permeability is slow. The available water capacity is 
3.5 to 6.5 inches. The root zone is 24 to 40 inches deep. 
Runoff is rapid, and the hazard of erosion is high. 

This Los Osos soil is used as sites for houses and for 
recreation. Areas of natural vegetation provide esthetic 
value. E 
This soil has many limitations for use as building sites. 
The shrink-swell potential is high, as a result, founda- 
tions can shift and crack. Building pads should be 
shaped so that vvater is drained avvay from the building 
site, thus keeping the soil beneath the foundation dry 
and reducing the hazards of differential settlement and 
shrink-swell. The high shrink-swell potential and low 
strength affect the construction of roads and streets. 
Suitable base material is needed. In sloping areas, inter- 
ceptor drains should be provided to keep moisture from 
beneath the roads. 

The steep banks that result from shaping this soil for 
use as buildling sites are highly erodible. Wallg may be 
required to stabilize fill areas. The steep areas should be 
seeded to a fast-growing cover as soon as possible to 
reduce the hazard of erosion. Using straw mulch or jute 
netting helps to reduce the hazard of erosion during 
establishment of the grass cover. If runoff from higher 
areas is a problem, diversions may be needed at the 
head of these slopes. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Adding organic 
matter to the soil can improve the rate of water intake, 
aeration, and soil tilth. 

This soil can be used as a site for paths and trails; 
however, because the slopes are very steep, the paths 
and trails need to be constructed across the slope to 
reduce the hazard of erosion. The vegetation in these 
areas should be protected from fire. 

Capability subclass Vle(15), nonirrigated. 


122—Los Osos-Millsholm complex, 9 to 30 percent 
slopes. This complex consists of strongly sloping and 
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moderately steep soils on uplands. Elevation ranges 
from 300 to 1,500 feet. The average annual precipitation 
is 20 inches, and the mean annual temperature is 57 
degrees F. The average frost-free season is 300 to 320 
days. This complex is about 60 percent Los Osos silty 
clay loam and 30 percent Millsholm silt loam. The com- 
ponents of this map unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. Included in mapping, and making up about 
10 percent of this complex, are Los Gatos loam and a 
few small areas of Rock outcrop. 

The Los Osos soil is moderately deep and well 
drained. It formed in material that weathered from sedi- 
mentary rock. This soil is on side slopes. Typically, the 
surface layer is grayish brown, medium acid silty clay 
loam about 8 inches thick. The subsoil extends to a 
depth of 30 inches. It is dark grayish brown, slightly acid 
silty clay loam and heavy silty clay loam. It is underlain 
by weathered shale. 

Permeability of the Los Osos soil is slow. The availa- 
ble water capacity is 3.5 to 6.5 inches. The root zone is 
24 to 40 inches deep. Runoff is medium to rapid, and 
the hazard of erosion is moderate to high. 

The Millsholm soil is shallow and well drained. It 
formed in material that weathered from sedimentary 
rock. This soil is on ridges. Typically, the surface layer is 
grayish brown, medium acid silt loam about 7 inches 
thick. The subsoil extends to a depth of 20 inches. It is 
light olive brown, medium acid silt loam and is underlain 
by shale bedrock. 

Permeability of the Millsholm soil is moderate. The 
available water capacity is 1.5 to 3.5 inches. The root 
zone is 10 to 20 inches deep. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high. 

These soils are used mainly for urban development or 
recreation. A few areas are grazed. 

These soils have many limitations for use as building 
sites. The Los Osos soil is subject to slippage if it be- 
comes wet, especially if slopes are altered and the natu- 
ral grade is increased. The shrink-swell potential is high; 
as a result, foundations can shift and crack. Building 
pads should be shaped so that water is drained away 
from the building site, thus keeping the soil beneath the 
foundation dry and reducing the hazards of differential 
settlement and shrink-swell. The high shrink-swell poten- 
tial and low strength affect the construction of roads and 
streets. Suitable base material is needed. In sloping 
areas, interceptor drains should be provided to keep 
moisture from beneath roads. Because the Millsholm soil 
is shallow to bedrock, installing buried utility lines is diffi- 
cult. 

The steep banks that result from shaping these soils 
for use as building sites are highly erodible. They should 
be seeded to a fast-growing cover as soon as possible 
to reduce the hazard of erosion. Using straw mulch or 
jute netting helps to reduce the hazard of erosion during 
establishment of the grass cover. If runoff from higher 
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areas is a problem, diversions may be needed at the 
head of these slopes. 

Because the available water capacity is low, lawns 
should be watered frequently and lightly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deeper rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Adding organic 
matter to the soil can improve the rate of water intake, 
aeration, and soil tilth. 

If the soils in this complex are used for recreation, the 
best use is paths and trails, which should be constructed 
across the slope to reduce the hazard of erosion. Natu- 
ral vegetation should be protected from fire and exces- 
sive foot traffic to control erosion and maintain the es- 
thetic value of the site. 

Capability unit IVe-3(15), nonirrigated. 


123—Los Osos-Millsholm complex, 30 to 50 per- 
cent slopes. This complex consists of steep soils on 
uplands at an elevation between 300 and 1,500 feet. 
The average annual precipitation is 20 inches, and the 
mean annual temperature is 57 degrees F. The average 
frost-free season ranges from 300 to 320 days. This 
complex is about 60 percent Los Osos silty clay loam 
and 30 percent Millsholm silt loam. The components of 
this map unit are so intricately intermingled that it was 
not practical to map them separately at the scale used. 
Included in mapping, and making up about 10 percent of 
this map unit, are Los Gatos loam and a few small areas 
of Rock outcrop. 

The Los Osos soil is moderately deep and well 
drained. It formed in material that weathered from sedi- 
mentary rock. This soil is on side slopes. Typically, the 
surface layer is grayish brown, medium acid silty clay 
loam about 8 inches thick. The subsoil extends to a 
depth of 30 inches. It is dark grayish brown, slightly acid 
silty clay loam and heavy silty clay loam. It is underlain 
by weathered shale. 

Permeability of the Los Osos soil is slow. The availa- 
ble water capacity is 3.5 to 6.5 inches. The root zone is 
24 to 40 inches deep. Runoff is rapid, and the hazard of 
erosion is high. 

The Millsholm soil is shallow and well drained. It 
formed in material that weathered from sedimentary 
rock. This soil is on ridges. Typically, the surface layer is 
grayish brown, medium acid silt loam about 7 inches 
thick. The subsoil extends to a depth of 20 inches. It is 
light olive brown, medium acid silt loam. It is underlain by 
shale bedrock. 

Permeability of the Millsholm soil is moderate. The 
available water capacity is 1.5 to 3.5 inches. The root 
zone is 10 to 20 inches deep. Runoff is rapid, and the 
hazard of erosion is high. 

These soils are used mainly for urban development 
and recreation. In a few areas they are used as range. 
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These soils have many limitations for use as building 
sites. The Los Osos soil is subject to slippage if it is wet, 
especially if slopes have been altered and the natural 
grade has been increased. The shrink-swell potential is 
high; as a result, foundations can shift and crack. Build- 
ing pads should be shaped so that water is drained away 
from the building site, thus keeping the soil beneath the 
foundation dry and reducing the hazards of differential 
settlement and shrink-swell. The high shrink-swell poten- 
tial and low strength affect the construction of roads and 
streets. Suitable base material is needed. In sloping 
areas, interceptor drains should be provided to keep 
moisture from beneath the roads. Because the Millsholm 
soil is shallow to bedrock, installing buried utility lines is 
difficult. 

The steep banks that result from shaping these soils 
for use as building sites are highly erodible. They should 
be seeded to a fast-growing cover as soon as possible 
to reduce the hazard of erosion. Using straw mulch or 
jute netting helps to reduce the hazard of erosion during 
establishment of the grass cover. If runoff from higher 
areas is a problem, diversions may be needed at the 
head of these slopes. 

Because the available water capacity is low, lawns 
should be watered frequently and lightly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deeper rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Adding organic 
matter to the soil can improve the rate of water intake, 
aeration, and soil tilth. 

If used for recreation, the soils in this complex are 
best suited as sites for paths and trails that are estab- 
lished across the slope to reduce the hazard of erosion. 
Natural vegetation should be protected from fire and 
excessive foot traffic to control erosion and to maintain 
its esthetic value. 

Capability subclass Vle(15), nonirrigated. 


124—Los Osos-Millsholm complex, 50 to 75 per- 
cent slopes. This complex consists of very steep soils 
on uplands at an elevation between 300 and 1,500 feet. 
The average annual precipitation is 20 inches, and the 
mean annual temperature is 57 degrees F. The average 
frost-free season ranges from 300 to 320 days. This 
complex is about 50 percent Los Osos silty clay loam 
and 30 percent Millsholm silt loam. The components of 
this map unit are so intricately intermingled that it was 
not practical to map them separately at the scale used. 
Included in mapping, and making up about 20 percent of 
this map unit, are Los Gatos loam and Rock outcrop. 

The Los Osos soil is moderately deep and well 
drained. It formed in material that weathered from sedi- 
mentary rock. This soil is on side slopes. Typically, the 
surface layer is grayish brown, medium acid silty clay 
loam about 8 inches thick. The subsoil is dark grayish 
brown, slightly acid silty clay loam and heavy silty clay 
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loam and extends to a depth of 30 inches. It is underlain 
by weathered shale. 

Permeability of the Los Osos soil is slow. The availa- 
ble water capacity is 3.5 to 6.5 inches. The root zone is 
24 to 40 inches deep. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Millsholm soil is shallow and well drained. It 
formed in material that weathered from sedimentary 
rock. This soil is on ridges. Typically, the surface layer is 
grayish brown, medium acid silt loam about 7 inches 
thick. The subsoil is light olive brown, medium acid silt 
loam and extends to a depth of 20 inches. It is underlain 
by shale bedrock. 

Permeability of the Millsholm soil is moderate. The 
available water capacity is 1.5 to 3.5 inches. The root 
zone is 10 to 20 inches deep. Runoff is very rapid, and 
the hazard of erosion is very high. 

These soils are used mainly for recreation. The steep 
slopes limit the potential for recreation uses to a few 
paths and trails. To reduce the hazard of erosion, natural 
vegetation should be protected from fire, and paths and 
trails should be established across the slope. 

Capability subclass Vile(15), nonirrigated. 


125—Marvin silt loam, saline-alkali. This is a very 
deep, somewhat poorly drained soil on low alluvial ter- 
races. This soil is slightly affected by alkali. It formed in 
alluvium that derived mainly from sedimentary rock. Ele- 
vation ranges from 10 to 40 feet. Slopes are 0 to 2 
percent. The average annual precipitation ranges from 
16 to 18 inches, and the mean annual temperature is 57 
degrees F. The average frost-free season is 300 to 320 
days. 

Typically, the surface layer is grayish brown, neutral 
silt loam about 4 inches thick. The subsoil extends to a 
depth of 36 inches. It is grayish brown, moderately alka- 
line heavy silty clay loam and clay. The substratum is 
mottled, light brownish gray and light yellowish brown 
heavy clay loam extending to a depth of 60 inches or 
more. 

Included in mapping are small areas of Pescadero clay 
and Willows clay. 

Permeability is slow. The available water capacity is 
8.0 to 9.0 inches. The root zone for water-loving plants is 
60 inches deep; for most of the commonly grown culti- 
vated crops, the water table restricts the root zone to a 
depth of about 50 inches. Drainage has been improved 
by flood control structures. The water table is below a 
depth of 50 inches. Five percent of this map unit is not 
suited to most crops because of excess alkali. 

This soil is used for urban development. A few small 
areas are used for vegetable crops. 

Urban structures require special design because of the 
low strength and the high shrink-swell potential. Most of 
the plants used in landscaping should be tolerant of 
saline-alkali salts. Irrigation water should be applied 
slowly. Lawns respond to 1 pound of elemental nitrogen 
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per 1,000 square feet every 6 to 8 weeks, from April 
through October. Adding organic matter to the soil can 
improve the rate of water intake, aeration, and soil tilth. 

Salt accumulation is a hazard on this slowly permeable 
soil if it is used for irrigated crops. Water should be 
applied slowly, and drainage is needed to remove 
excess surface and subsurface water and to maintain 
the water table below a depth of 50 inches. All crops 
respond to nitrogen and phosphate fertilizer. 

Capability unit IVs-6(14), nonirrigated; lllw-6(14), irrigat- 
ed. 


126—Maymen loam, 30 to 75 percent slopes. This 
is a shallow, somewhat excessively drained soil on up- 
lands. It formed in material that weathered from sedi- 
mentary rock. Elevation ranges from 100 to 2,000 feet. 
The average annual precipitation is 22 inches, and the 
mean annual temperature is 56 degrees F. The average 
frost-free season ranges from 300 to 320 days. 

Typically, the surface layer and subsoil are light brown- 
ish gray, strongly acid loam underlain by shale bedrock 
at a depth of 19 inches. 

Included in mapping are small areas of Millsholm silt 
loam, Los Gatos loam, and a few areas of a very strong- 
ly acid, moderately deep, loamy soil. 

Permeability is moderate. The available water capacity 
is 1 to 3 inches. The root zone is 10 to 20 inches deep. 
Runoff is rapid to very rapid, and the hazard of erosion is 
high to very high. 

This soil is used for urban development, recreation, 
and watershed. If it is used for urban development, steep 
slopes and shallowness to bedrock are the main limita- 
tions. The steep banks that result from shaping this soil 
for use as building sites are highly erodible. They should 
be seeded to a fast-growing cover as soon as possible 
to reduce the hazard of erosion. Using straw mulch or 
jute netting helps to reduce the hazard of erosion during 
establishment of the grass cover. If runoff from higher 
areas is a problem, diversions may be needed at the 
head of these slopes. Tall trees used in landscaping are 
susceptible to windthrow because the soil is shallow. 
This soil is best suited to short trees. Lawn grasses grow 
best if about 1 pound of elemental nitrogen per 1,000 
square feet is applied every 8 weeks, from April through 
October. Some ornamental plants respond to sulfur and 
to iron and aluminum chelates. Adding organic matter to 
the soil can improve the rate of water intake, aeration, 
and soil tilth. s 

The natural vegetation in recreation areas needs to be 
protected from fire and other destructive forces. To 
reduce the hazards of erosion and sedimentation, thick 
stands of eucalyptus trees should be thinned and re- 
growth controlled to reduce the fire hazard. The natural 
vegetation provides cover and food for deer, bush rab- 
bits, quail, and songbirds. 

Capability class Vile(15), nonirrigated. 
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127—Maymen-Los Gatos complex, 30 to 75 per- 
cent slopes. This complex consists of steep and very 
steep soils on uplands at an elevation of 400 to 1,500 
feet. Slopes range from 30 to 75 percent but are mainly 
50 to 75 percent. The average annual precipitation is 21 
inches, and the mean annual temperature is 56 degrees 
F. The average frost-free season ranges from 300 to 320 
days. 

This complex is about 50 percent Maymen soils and 
35 percent Los Gatos soils. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. Included in map- 
ping, and making up 15 percent of this complex, are 
small areas of Millsholm silt loam and some Rock out- 
crop. 

The Maymen soil is shallow and somewhat excessive- 
ly drained. This soil is on the upper part of slopes and on 
ridges. It formed in material that weathered from sedi- 
mentary rock. Typically, the surface layer and subsoil are 
light brownish gray, strongly acid loam. They are under- 
lain by shale at a depth of 19 inches. 

Permeability of the Maymen soil is moderate. The 
available water capacity is 1 to 3 inches. The root zone 
is 10 to 20 inches deep. Runoff is rapid to very rapid, 
and the hazard of erosion is high to very high. 

The Los Gatos soil is moderately deep and well 
drained. It is on lower slopes and north-facing slopes. 
Typically, the surface layer is brown, neutral loam about 
11 inches thick. The subsoil extends to a depth of 40 
inches. It is brown and reddish brown, neutral and slight- 
ly acid loam and heavy loam and is underlain by sand- 
stone. 

Permeability of the Los Gatos soil is moderately slow. 
The available water capacity is 3.5 to 8.0 inches. The 
root zone is 24 to 40 inches deep. Runoff is rapid to very 
rapid, and the hazard of erosion is high to very high. 

These soils are used for low density urban develop- 
ment, recreation, and watershed. 

Urban development is limited by steep slopes and 
shallowness or moderate depth to bedrock. The steep 
banks that result from shaping these soils for use as 
building sites are highly erodible. They should be seeded 
to a fast-growing cover as soon as possible to reduce 
the hazard of erosion. Using straw mulch or jute netting 
helps to reduce the hazard of erosion during establish- 
ment of the grass cover. If runoff from higher areas is a 
problem, diversions may be needed at the head of these 
slopes. 

The Maymen soil is best suited to short trees. Tall 
trees are susceptible to windthrow. Shrubs and trees can 
be drip irrigated to encourage deeper rooting. Lawn 
grasses grow best if about 1 pound of elemental nitro- 
gen per 1,000 square feet is applied every 8 weeks, from 
April through October. Some ornamental plants respond 
to sulfur and to iron and aluminum chelates. Adding 
organic matter to the soil can improve the rate of water 
intake, aeration, and soil tilth. 
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The natural vegetation has esthetic value and supplies 
food and shelter for deer, rabbits, quail, and songbirds. It 
should be protected from fire. Thick stands of eucalyptus 
trees should be thinned to reduce the hazard of fire. 
Protecting the vegetation reduces the hazards of erosion 
and sedimentation. 

Capability subclass Vile(15), nonirrigated. 


128—Millsholm silt loam, 30 to 50 percent slopes. 
This is a shallow, well drained soil on uplands. This soil 
formed in material that weathered from sedimentary 
rock. The elevation ranges from 300 to 1,500 feet. The 
average annual precipitation is 20 inches, the mean 
annual temperature is 57 degrees F, and the average 
frost-free season ranges from 300 to 320 days. 

Typically, the surface layer is grayish brown, medium 
acid silt loam about 6 inches thick. The subsoil extends 
to a depth of 20 inches. It is a light olive brown, medium 
acid silt loam and it is underlain by shale bedrock. 

Included in mapping are small areas of Maymen loam 
and Los Gatos loam and a shallow, brown silt loam soil 
that is underlain by soft bedrock. 

Permeability is moderate. The available water capacity 
is 1.5 to 3.5 inches. The root zone is 10 to 20 inches 
deep. Runoff is rapid, and the hazard of erosion is high. 

This soil is used as rangeland and watershed and for 
recreation and low density urban uses. Because this soil 
is shallow and steep, it is poorly suited to intensive urban 
development. Cuts should be protected from erosion by 
Structural measures, mulching, and seeding with a fast- 
growing cover. Most of the plants that are used for 
landscaping respond to nitrogen fertilizer. Water should 
be applied frequently and slowly to reduce runoff. Natu- 
ral vegetation should be protected from fire and other 
destructive forces to reduce soil loss and sedimentation. 

Capability subclass Vlle(15), nonirrigated. 


129—Millsholm silt loam, 50 to 75 percent slopes. 
This is a shallow, well drained soil that formed in materi- 
al that weathered from sedimentary rock. This soil is on 
uplands at an elevation of 300 to 1,500 feet. The aver- 
age annual precipitation is 20 inches, and the mean 
annual temperature is 57 degrees F. The average frost- 
free season is 300 to 320 days. 

Typically, the surface layer is grayish brown, medium 
acid silt loam about 6 inches thick. The subsoil extends 
to a depth of 20 inches. It is light olive brown, medium 
acid silt loam and is underlain by shale bedrock. 

Included in mapping are small areas of Maymen loam, 
Los Gatos loam, and Rock outcrop. 

Permeability is moderate. The available water capacity 
is 1.5 to 3.5 inches. The root zone is 10 to 20 inches 
deep. Runoff is very rapid, and the hazard of erosion is 
very high. 

This soil is used for recreation, watershed, and home- 
sites. In most areas this soil is in natural vegetation that 
has a high esthetic value. The natural vegetation pro- 
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vides food and cover for deer, rabbits, quail, and song- 
birds. It should be protected from fire and other destruc- 
tive forces to reduce the hazards of erosion and sedi- 
mentation. 

Capability subclass Vile(15), nonirrigated. 


130—Montara-Rock outcrop complex, 30 to 75 per- 
cent slopes. This complex consists of steep and very 
steep soils on uplands at an elevation of about 200 to 
1,500 feet. The average annual precipitation is 19 
inches, and the mean annual temperature is 57 degrees 
F. The average frost-free season ranges from 300 to 320 
days. Montara soils make up about 65 percent of the 
complex and Rock outcrop, 20 percent. Included in map- 
ping, and making up about 15 percent of this complex 
are small areas of Millsholm silt loam and Los Gatos 
loam. 

Montara soils are shallow and somewhat excessively 
drained. Typically, the surface layer is very dark grayish 
brown, mildly alkaline and moderately alkaline clay loam 
about 14 inches thick. It is underlain by ultrabasic rock. 

Permeability is moderately slow. The available water 
capacity is 1.5 to 3.5 inches. The root zone is 10 to 20 
inches deep. Runoff is rapid to very rapid, and the 
hazard of erosion is high to very high. 

Rock outcrop consists of large areas of exposed ultra- 
basic rock. Runoff is very rapid, but the hazard of ero- 
sion is slight. 

Most areas of Montara soils are used as parks; some 
areas are used as homesites. The natural vegetation 
needs to be protected from fire and other destructive 
forces to reduce the hazard of erosion. 

Capability subclass VIls(15), nonirrigated. 


131—Omni silty clay loam, drained. This is a very 
deep, poorly drained soil on flood plains. It formed in 
alluvium that derived from mixed rock sources. Elevation 
ranges from 5 to 30 feet. The slopes are 0 to 2 percent. 
The average annual precipitation is 15 inches, and the 
mean annual air temperature is 57 degrees F. The aver- 
age frost-free season ranges from 300 to 320 days. 

Typically, the surface layer is grayish brown, moderate- 
ly alkaline silty clay loam and silty clay about 15 inches 
thick. The subsoil extends to a depth of 52 inches. It is 
mottled, dark gray, mildly alkaline clay in the upper part 
and mottled light olive brown, moderately alkaline clay in 
the lower part. The substratum is mottled, light olive 
brown, moderately alkaline silty clay loam to a depth of 
60 inches or more. 

Included in mapping are small areas of Botella loam; 
Danville silty clay loam; and Clear Lake clay, drained. 

Permeability is slow. The available water capacity is 
7.5 to 10 inches. The root zone is 60 inches deep. 
Runoff is slow, and the hazard of erosion is slight. Drain- 
age has been improved by flood control structures. The 
water table is below a depth of 5 feet. 
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This soil is used for urban development and for vege- 
table crops. The potential of this soil for urban use is 
limited by low strength and by the high shrink-swell po- 
tential. 

The major crops are head lettuce and tomatoes, which 
are double-cropped with cauliflower. Head lettuce or to- 
matoes are grown and harvested in summer, and cauli- 
flower is grown in winter. The yield of head lettuce is 550 
crates; tomatoes, 25 tons; cauliflower, 460 crates. Crop 
residue should be returned to the soil to help maintain 
soil tilth and improve the water intake rate. Proper tillage 
practices minimize soil compaction. Water should be ap- 
plied slowly and only in the amount needed for crop 
growth. Over-irrigation wastes water, leaches nutrients, 
and increases the risk of salt accumulation at the lower 
end of the run. Nitrogen fertilizer is needed for good crop 
growth. 

Capability unit llls-3(14), nonirrigated; lls-3(14), irrigat- 
ed. 


132—Omni silty clay loam, strongly saline. This is a 
very deep, poorly drained soil on flood plains. This soil 
formed in alluvium that derived from mixed rock sources. 
The slopes are less than 2 percent. Elevation ranges 
from 5 to 15 feet. The average annual precipitation is 16 
inches, and the mean annual temperature is 57 degrees 
F. The average frost-free season ranges from 300 to 320 
days. 

Typically, the surface layer is grayish brown, moderate- 
ly alkaline silty clay loam and silty clay about 15 inches 
thick. The subsoil extends to a depth of 52 inches. It is 
mottled, dark gray, mildly alkaline clay in the upper part 
and mottled, light olive brown, moderately alkaline clay in 
the lower part. The substratum is mottled, light olive 
brown silty clay loam to a depth of 60 inches or more. 

Included in mapping are small areas of Willows clay, 
drained. 

Permeability is slow. The available water capacity is 
1.5 to 4.0 inches. The root zone for water-tolerant plants 
is 60 inches deep; but it is restricted to a depth of 48 
inches for water-sensitive plants. Runoff is slow, and 
there is no hazard of erosion. The surface layer has 
excess Saline salts. 

Areas of this Omni soil were shaped for use as com- 
mercial salt ponds. Low levees were built around these 
areas. Most of these ponds have been abandoned and 
are now idle or are used as a source of sanitary landfill, 
though the high water table presents some problems for 
this use. Although the surface layer does have varying 
amounts of saline salts, this soil has fair potential for the 
development of habitat for wetland wildlife. Pickleweed, 
cordgrass, and saltgrass provide food and cover for wild- 
life. 

Capability subclass Vlw(14), nonirrigated. 


133—Pescadero clay, drained. This is a very deep, 
poorly drained soil that formed on basin rims in alluvium 


21 


that derived from sedimentary rock. Elevation ranges 
from 5 to 50 feet. The slopes are 0 to 2 percent. The 
average annual precipitation is 16 inches, and the mean 
annual temperature is 57 degrees F. The average frost- 
free season is 300 to 320 days. 

Typically, the surface layer is a gray, slightly acid clay 
loam about 2 inches thick. The subsoil extends to a 
depth of 30 inches. It is mottled, dark gray and light gray, 
moderately alkaline clay. The substratum is gray, light 
olive gray, and light gray calcareous clay loam and ex- 
tends to a depth of more than 60 inches. 

Included in mapping are small areas of Willows clay, 
drained, and Omni silty clay loam, drained. 

Permeability is very slow. The available water capacity 
is 3 to 7 inches. The water table has been lowered to a 
depth of 60 inches in most areas by flood control struc- 
tures and natural stream cutting. The root zone for salt- 
tolerant plants is 60 inches deep. About 10 to 20 percent 
of this map unit is not suited to most vegetation. Runoff 
is very slow and some areas are ponded. Erosion is not 
a hazard. 

This Pescadero soil is used mainly as dryland pasture 
and for open-type sanitary landfill. The main limitations 
to these uses are the clayey texture, excess salts, and 
ponding of water in winter. The clayey texture makes the 
soil material poorly suited to use as landfill cover materi- 
al. This soil is difficult to work when wet or dry. Excess 
saline and alkali salts make revegetation difficult. 

If used as dryland pasture, this soil should not be 
grazed when wet. Natural vegetation should be protect- 
ed from over-grazing to help reduce invasion of undesir- 
able weeds. Surface drainage is needed to reduce pond- 
ing in rainy periods. 

Capability subclass Vls(14), nonirrigated. 


134—Pescadero clay, ponded. This is a very deep, 
poorly drained soil that formed on basin rims in alluvium 
that derived from sedimentary rock. The slope is less 
than 2 percent. Elevation ranges from 5 to 15 feet. The 
average annual precipitation is 16 inches, and the mean 
annual temperature is 57 degrees F. The average frost- 
free season is 300 to 320 days. 

Typically, the surface layer is gray, strongly alkaline 
clay loam about 2 inches thick. The subsoil extends to a 
depth of 30 inches. It is mottled, dark gray and light gray, 
strongly alkaline clay. The substratum is gray, light olive 
gray, and light gray, calcareous clay loam and extends to 
a depth of more than 60 inches. 

Included in mapping are areas of Omni silty clay loam, 
strongly saline, and Reyes clay, ponded. 

Permeability is very slow. The available water capacity 
is 2 to 6 inches. All rainfall is ponded unless levees or 
outlets are open. Most areas have no vegetation. The 
water table is usually at a depth of about 4 feet, but in 
winter it can rise up to 1 1/2 feet from the surface. 
Runoff is very slow, and erosion is not a hazard. 
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In most areas this soil has been shaped and ponded 
for use as commercial salt ponds. Areas that have been 
used as salt ponds have a high concentration of salt in 
the upper 30 inches of the soil material and are covered 
by water up to 3 feet deep. 

If this soil is drained and if the excess salts are 
flushed out of the surface layer, salt-tolerant plants can 
provide some food and cover for wetland wildlife. 

Capability subclass Vlllw(14), nonirrigated. 


135—Pits, gravel. This miscellaneous area consists of 
large excavations that are the result of commercial sand 
and gravel extraction operations. Many of these gravel 
pits are now used to recharge the water table reservoir 
with imported water to prevent salt water intrusion of 
wells. 

Capability classification not assigned. 


136—Pleasanton gravelly loam, 0 to 5 percent 
slopes. This is a very deep, well drained soil on low 
terraces. This soil formed in alluvium that derived from 
sedimentary rock. Elevation ranges from 100 to 300 feet. 
The average annual precipitation is 16 inches, and the 
mean annual temperature is 57 degrees F. The average 
frost-free season ranges from 300 to 310 days. 

Typically, the surface layer is grayish brown, slightly 
acid and neutral gravelly loam about 21 inches thick. The 
subsoil extends to a depth of 64 inches. It is brown, 
neutral gravelly sandy clay loam and gravelly loam about 
43 inches thick. The substratum is yellowish brown, 
mildly alkaline gravelly fine sandy loam and extends to a 
depth of more than 60 inches. 

Included in mapping are areas of Botella loam, Dan- 
ville silty clay loam, and Rincon clay loam. 

Permeability is moderately slow. The available water 
capacity is 5.5 to 8.0 inches. The root zone is more than 
60 inches deep. Runoff is slow, and the hazard of ero- 
sion is slight. 

This soil is used as dryland pasture and for low-density 
urban development. The natural vegetation should be 
protected from over-grazing to prevent infestation by 
weeds that are poisonous to livestock. There are few 
limitations for low-density urban uses. Septic tank filter 
fields should be enlarged or installed below a depth of 
about 5 feet because of the moderately slow permeabilty 
of the subsoil. Most of the plants used in landscaping 
respond to nitrogen and phosphate fertilizer. Lawn 
grasses grow best if 1 pound of elemental nitrogen per 
1,000 square feet is applied every 8 weeks, from March 
to November. 

Capability unit llle-3(14), nonirrigated; lle-3(14), irrigat- 
ed. 


137—Reyes clay. This is a very deep, very poorly 
drained soil that formed in alluvium that derived from 
mixed sources. This soil is on tidal flats. The slope is 
less than 2 percent. The elevation ranges from sea level 
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to 5 feet. The average annual rainfall is 15 inches, and 
the mean annual temperature is 57 degrees F. The aver- 
age frost-free season ranges from 300 to 320 days. 

Typically, the surface layer is olive gray, strongly alka- 
line clay about 6 inches thick. The underlying material, to 
a depth of 42 inches, is mottled dark greenish gray and 
black, strongly alkaline clay. Below that, to a depth of 72 
inches, it is dark greenish gray, strongly alkaline silty 
clay. The underlying material contains polysulfides. 

Included in mapping are small areas of a very poorly 
drained, strongly saline clay that does not contain poly- 
sulfides. Also included are small areas of Pescadero 
clay, drained. 

Permeability is very slow. The available water capacity 
is 0.5 inch to 3.0 inches. The water table is between 
depths of 8 and 24 inches. Runoff is very slow, and most 
areas are subject to tidal inundation. There is no hazard 
of erosion. This soil is extremely acid when drained. 

This soil is used for wildlife habitat. The natural vege- 
tation is pickleweed, cordgrass, saltgrass, and other salt- 
tolerant plants that provide cover and food for waterfowl 
and other birds. 

Capability subclass VIllw(14), nonirrigated. 


138—Reyes clay, ponded. This is a very deep, very 
poorly drained soil that formed in alluvium that derived 
from mixed sources. This soil is on tidal flats. The siope 
is less than 2 percent. The elevation ranges from sea 
level to 5 feet. The average annual precipitation is 15 
inches, and the mean annual temperature is 57 degrees 
F. The average frost-free season ranges from 300 to 320 
days. 

Typically, the surface layer is olive gray, strongly alka- 
line clay about 6 inches thick. The underlying material, to 
a depth of 42 inches, is mottled dark greenish gray and 
black, strongly alkaline clay. Below that, to a depth of 72 
inches, it is dark greenish gray, strongly alkaline silty 
clay. The underlying material contains polysulfides. 

Included in mapping are small areas of a very poorly 
drained, strongly saline clay that does not contain poly- 
sulfides. Also included are small areas of Pescadero 
clay, ponded. 

Permeability is very slow. This soil is ponded and is 
protected from tidal inundation by levees. Erosion is not 
a hazard. The areas are devoid of vegetation. This soil 
becomes extremely acid when drained. 

This soil is used for commercial salt ponds and wildlife 
habitat. 

Capability subclass Villw(14), nonirrigated. 


139—Reyes clay, drained. This is a very deep, very 
poorly drained soil that formed in alluvium that derived 
from mixed sources. This soil is on tidal flats. The slope 
is less than 2 percent. This soil is at sea level and 
ranges to an elevation of 5 feet. The average annual 
precipitation is 16 inches, and the mean annual tempera- 
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ture is 57 degrees F. The average frost-free season 
ranges from 300 to 320 days. 

Typically, the surface layer is olive gray, strongly acid 
clay about 6 inches thick. The underlying material to a 
depth of 42 inches is mottled dark greenish gray and 
black, extremely acid clay. Below that, to a depth of 72 
inches, it is dark greenish gray, extremely acid silty clay. 
The underlying material contains polysulfides. 

Included in mapping are small areas of a very poorly 
drained, strongly saline clay soil that does not contain 
polysulfides. Also included are small areas of Pescadero 
clay, drained. 

Permeability is very slow. The available water capacity 
is 2.0 to 3.5 inches. The root zone for salt- and water- 
tolerant plants is 60 inches deep, and it is 2 to 4 feet 
deep for water-sensitive plants. The water table has 
been lowered to a depth of about 4 feet. Runoff is very 
slow, and there is no hazard of erosion. 

This soil is used as dryland pasture and for barley. The 
natural vegetation is mainly mouse barley, saltgrass, 
pickleweed, and saltbush. The grazing capacity is about 
1.5 AUM per acre. Pasture grasses should not be grazed 
when this soil is wet. 

Capability unit IVw-9(14), nonirrigated. 


140—Rincon clay loam, 0 to 2 percent slopes. This 
is a very deep, well drained soil that formed in alluvium 
that derived from sedimentary rock. It is on low terraces. 
Elevation ranges from 20 to 200 feet. The average 
annual precipitation is 16 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 320 days. 

Typically, the surface layer is grayish brown and dark 
grayish brown neutral clay loam about 16 inches thick. 
The subsoil extends to a depth of 52 inches. It is dark 
grayish brown, neutral heavy clay loam in the upper part, 
and brown, neutral and mildly alkaline clay in the lower 
part. The substratum is yellowish brown, calcareous clay 
loam and extends to a depth of 60 inches or more. 

Included in mapping are small areas of Danville silty 
clay loam; Clear Lake clay, drained; and Yolo silt loam. 

Permeability is slow. The available water capacity is 8 
to 10 inches. The root zone is more than 60 inches 
deep. Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for urban development. In a 
few small areas it is used for row crops. 

This soil has limitations for use as building sites. The 
shrink-swell potential is high; as a result, foundations can 
shift and crack. Building pads should be shaped so that 
water is drained away from the building site, thus keep- 
ing the soil beneath the foundation dry and reducing the 
hazards of differential settlement and shrink-swell. The 
high shrink-swell potential and low strength affect the 
construction of roads and streets. Suitable base material 
is needed. In sloping areas, intercepting drains should be 
provided to keep moisture from beneath the roads. 
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The water intake rate and permeability are slow; there- 
fore, lawns-should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied every 
8 weeks, from April through October. Some ornamental 
plants respond to sulfur and to iron and aluminum che- 
lates. Adding organic matter to the soil can improve the 
rate of water intake, aeration, and soil tilth. 

Capability unit llls-3(14), nonirrigated; lls-3(14), irrigat- 
ed. 


141—Riverwash. This miscellaneous area consists of 
very gravelly, cobbly, or stony sediment on creek bot- 
toms. Most areas are in the vicinity of the city of Niles. In 
some areas, Riverwash has been used as a source of 
construction material and fill. 

Capability subclass Villw(14), nonirrigated. 


142—Quarry. This miscellaneous area consists of 
large excavations, on uplands, from which rock is ex- 
tracted for use as landfill. 

Capability classification not assigned. 


143—Sycamore silt loam, drained. This is a very 
deep, poorly drained soil that formed in alluvium that 
derived from sedimentary rock. It is on flood plains and 
has slopes of 0 to 2 percent. Elevation ranges from 10 
to 50 feet. The average annual precipitation is 16 inches, 
and the mean annual temperature is 57 degrees F. The 
average frost-free season ranges from 300 to 320 days. 

Typically, the surface layer is light brownish gray, mod- 
erately alkaline silt loam about 18 inches thick. The sub- 
soil extends to a depth of 44 inches. It is mottled, gray- 
ish brown and light olive gray, moderately alkaline silt 
loam. The substratum is mottled, light olive gray, moder- 
ately alkaline heavy silt loam and extends to a depth of 
60 inches or more. 

Included in mapping are small areas of Laugenour 
loam, drained, and Omni silty clay loam, drained. 

Permeability is moderate. The available water capacity 
is 8.0 to 10.5 inches. The root zone is more than 60 
inches deep. In most places, natural stream cutting and 
flood control structures have lowered the water table to 
a depth of 72 inches. Runoff is slow, and the hazard of 
erosion is slight. 

This soil is used mainly for row crops. Head lettuce, 
cauliflower, and tomatoes are the major crops. Head 
lettuce or tomatoes are grown and harvested in summer, 
cauliflower in winter. Returning crop residue to the soil 
helps to maintain tilth and improve the rate of water 
intake. Minimum tillage reduces soil compaction. Water 
should be applied only in the amount necessary for crop 
growth. Overirrigation wastes water and leaches nutri- 
ents. Nitrogen is needed for good crop growth. In a few 
areas this soil is used for urban development. 
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Capability unit lllc-1(14), nonirrigated; class 1(14), irri- 
gated. 


144—Sycamore silt loam, clay substratum. This is a 
very deep, poorly drained soil that formed in recent allu- 
vium that derived from sedimentary rock. It is on flood 
plains and has slopes of 0 to 2 percent. Elevation ranges 
from 10 to 50 feet. The average annual precipitation is 
about 16 inches, and the mean annual temperature is 
about 57 degrees F. The average frost-free season 
ranges from 300 to 320 days. 

Typically, the surface layer is light brownish gray, mod- 
erately alkaline silt loam about 18 inches thick. The sub- 
soil extends to a depth of 44 inches. It is mottled, gray- 
ish brown and light olive gray, moderately alkaline silt 
loam. The substratum is very dark gray clay and extends 
to a depth of 60 inches or more. 

Included in mapping are small areas of a light brown- 
ish gray silt loam that is underlain by clay at a depth of 
24 to 40 inches. 

Permeability is moderate in the surface layer and sub- 
soil and slow in the clay substratum. The available water 
capacity is 7 to 9 inches. The root zone is 60 inches 
deep for most crops. In places, root development is 
restricted to structural faces or cracks in the substratum. 
Drainage has been improved by flood control structures 
that have lowered the water table to a depth of 6 feet or 
more in most areas. Runoff is slow, and the hazard of 
erosion is slight. 

This soil is used mainly for urban development. It has 
few limitations for small structures or for local roads and 
streets. If irrigation for landscaping or gardening is in 
excess of the plant needs, a perched water table can 
form over the clay substratum. Most plants respond to 
nitrogen fertilizer. Some ornamental plants respond to 
sulfur and to aluminum chelates. 

Capability unit llls-3(14), nonirrigated; lls-3(14), irrigat- 
ed. 


145—Tierra loam, 0 to 5 percent slopes. This is a 
very deep, moderately well drained soil that formed in 
old alluvium on dissected terraces and terrace remnants. 
Elevation ranges from 100 to 250 feet. The average 
annual precipitation is 17 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 320 days. 

Typically, the surface layer is grayish brown, slightly 
acid loam about 11 inches thick. The subsurface layer is 
gray, slightly acid loam about one inch thick. The subsoil 
extends to a depth of 32 inches. It is very dark grayish 
brown, grayish brown, and brown, neutral clay. The sub- 
stratum is variegated yellowish brown and brown, neutral 
sandy clay loam and extends to a depth of 60 inches or 
more. 

Included in mapping are small areas of Azule clay 
loam and Danville silty clay loam. 
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Permeability is very slow. The available water capacity 
is 6 to 8 inches. The root zone is 60 or more inches 
deep, but roots may be restricted to the surface of peds 
in the clay subsoil. Runoff is slow, and the hazard of 
erosion is slight. 

This Tierra soil is used mainly for low-density urban 
development. A few small areas are used as dryland 
pasture. 

This soil has limitations for use as building sites. The 
shrink-swell potential is high; as a result, foundations can 
shift and crack. Building pads should be shaped so that 
water is drained away from the building site, thus keep- 
ing the soil beneath the foundation dry and reducing the 
hazards of differential settlement and shrink-swell. The 
high shrink-swell potential and low strength affect the 
construction of roads and streets. Suitable base material 
is needed. 

The water intake rate and permeability are very slow; 
therefore, lawns should be watered slowly to reduce 
runoff. Shrubs and trees can be drip irrigated to encour- 
age deeper rooting. Lawn grasses grow best if 1 pound 
of elemental nitrogen per 1,000 square feet is applied 
every 8 weeks, from April through October. Adding or- 
ganic matter to the soil can improve the rate of water 
intake, aeration, and soil tilth. 

If this soil is used for dryland pasture, the natural 
vegetation should not be grazed until the plants are 4 to 
6 inches high. Enough residue should be left on the 
surface after the grazing period to prevent infiltration by 
weeds. 

Capability unit IVe-3(15), nonirrigated. 


146—Urban land. This miscellaneous area consists of 
land that is covered by buildings, roads, parking lots, and 
other urban structures. The soil material is mainly hetero- 
geneous fill. Most areas are adjacent to San Francisco 
Bay. 

Capability classification not assigned. 


147—Urban land-Baywood complex. This complex 
consists of Urban land and Baywood loamy sand on 
mounds and ridges adjacent to the beaches at an eleva- 
tion of 10 to 60 feet. Slope ranges from 0 to 8 percent, 
but the range is mainly 2 to 5 percent. The average 
annual precipitation is 17 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 320 days. 

This complex is about 60 percent Urban land, 35 per- 
cent Baywood loamy sand, and 5 percent other soils, 
including Laugenour loam, drained, and Omni silty clay 
loam, drained. Also included are small areas of a very 
deep, loamy sand that is weakly cemented below a 
depth of 30 inches. 

Urban land consists of areas that are covered by 
buildings and other structures. The soil material has 
been altered or mixed, but it closely resembles the 
Baywood soil. 
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The Baywood soil is very deep and somewhat exces- 
sively drained. It formed in eolian sediment that derived 
from old beach deposits. Typically, the surface layer is 
grayish brown and brown, slightly acid loamy sand about 
32 inches thick. The underlying material is pale brown 
and light yellowish brown, slightly acid loamy sand and 
extends to a depth of 60 inches or more. 

Permeability is rapid. The available water capacity is 
4.0 to 5.5 inches. The root zone is more than 60 inches 
deep. Runoff is slow to medium. Soil blowing is a serious 
hazard if this soil is left bare. 

This soil has few limitations for urban development. 
Landscaped areas or gardens should be irrigated fre- 
quently and sparingly. Most plants respond to nitrogen 
and phosphate fertilizers, which are most effective if 
applied frequently and at low rates. 

Capability classification not assigned. 


148—Urban land-Clear Lake complex. This complex 
consists of Urban land and Clear Lake clay on basin 
rims. The slope ranges from 0 to 5 percent. The average 
annual precipitation is 17 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 320 days. 

This complex is about 55 percent Urban land and 35 
percent Clear Lake clay. Included in mapping and 
making up about 10 percent of the acreage are a few 
small areas of Omni silty clay loam, drained, and Marvin 
silt loam, saline-alkali. 

Urban land consists of areas that are covered by 
buildings and other related urban structures. The soil 
material has been altered or mixed during urban devel- 
opment. 

The Clear Lake soil is very deep and poorly drained. It 
formed in alluvium that derived mainly from sedimentary 
rock. Typically, the surface layer is very dark gray, neu- 
tral and moderately alkaline clay about 37 inches thick. 
The underlying material is dark gray and grayish brown, 
calcareous clay and silty clay and extends to a depth of 
60 inches or more. 

Permeability is slow. The available water capacity is 
7.0 to 9.5 inches. The root zone is 60 inches deep for 
water-tolerant plants and 48 inches deep for water-sensi- 
tive plants. Drainage has been improved by flood control 
structures, and the water table is below a depth of 48 to 
60 inches. Runoff is slow, and there is no hazard of 
erosion. 

The Clear Lake soil has certain limitations that should 
be overcome before construction is feasible. The shrink- 
swell potential is high; as a result, foundations can shift 
and crack. Building pads should be shaped so that water 
is drained away from the building site, thus keeping the 
soil beneath the foundation dry and reducing the hazards 
of differential settlement and shrink-swell. The high 
shrink-swell potential and low strength affect the con- 
struction of roads and streets. Suitable base material is 
needed. 
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The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
nitrogen per 1,000 square feet is applied every 8 weeks, 
from April through October. Some ornamental plants re- 
spond to sulfur and to iron and aluminum chelates. 
Adding organic matter to the soil can improve the rate of 
water intake, aeration, and soil tilth. 

Capability classification not assigned. 


149—Urban land-Danville complex. This complex is 
on low terraces and alluvial fans at an elevation of about 
20 to 300 feet. The slopes are mainly nearly level; in a 
few areas, they are moderately sloping. The average 
annual precipitation is 17 inches, and the mean annual 
temperature is 57 degrees F. The average frost-free 
season ranges from 300 to 320 days. 

This complex is about 60 percent Urban land and 30 
percent Danville silty clay loam. Included in mapping and 
making up 10 percent of the complex are small areas of 
Botella loam; Clear Lake clay, drained; and Tierra loam. 

Urban land consists of areas that are covered by 
buildings and related urban structures. The soil material 
has been altered or mixed during construction. Along 
freeways the soil material has been extensively altered. 

The Danville soil is very deep and well drained. It 
formed in alluvium that derived mainly from sedimentary 
rock. Typically, the surface layer is grayish brown and 
dark gray, slightly acid silty clay loam about 21 inches 
thick. The subsoil extends to a depth of 61 inches. It is 
grayish brown, slightly acid and neutral silty clay, silty 
clay loam, and heavy silty clay loam. The substratum is 
grayish brown, neutral silty clay loam and extends to a 
depth of 80 inches or more. 

Permeability is slow. The available water capacity is 
8.5 to 10.5 inches. The root zone is more than 60 inches 
deep. Runoff is slow, and the hazard of erosion is slight. 

This soil has certain limitations that should be over- 
come before construction is feasible. The shrink-swell 
potential is high; as a result, foundations can shift and 
crack. Building pads should be shaped so that water is 
drained away from the building site, thus keeping the soil 
beneath the foundation dry and reducing the hazards of 
differential settlement and shrink-swell. The high shrink- 
swell potential and low strength affect the construction 
of roads and streets. Suitable base material is needed. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs can be drip irrigated to encourage deep rooting. 
Lawn grasses grow best if 1 pound of elemental nitrogen 
per 1,000 square feet is applied every 8 weeks, from 
April through October. Some ornamental plants respond 
to sulfur and to iron and aluminum chelates. Adding 
organic matter to the soil can improve the rate of water 
intake, aeration, and soil tilth. 

Capability classification not assigned. 
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150—Urban land-Tierra complex, 2 to 5 percent 
slopes. This complex consists of Urban land and Tierra 
loam on old dissected terraces at an elevation of 100 to 
250 feet. The average annual precipitation is 17 inches, 
and the mean annual temperature is 57 degrees F. The 
average frost-free season ranges from 300 to 320 days. 

This complex is about 50 percent Urban land and 42 
percent Tierra loam. Included in mapping and making up 
about 8 percent of the complex are small areas of Azule 
clay loam and Danville silty clay loam. 

Urban land consists of areas that are covered by 
buildings and other urban structures. The soil material 
has been altered or mixed during urban development. 

The Tierra soil is very deep and moderately well 
drained. It formed in weakly consolidated old alluvium. 
Typically, the surface layer is grayish brown, slightly acid 
loam about 11 inches thick. The subsurface layer is gray, 
slightly acid loam about 1 inch thick. The subsoil extends 
to a depth of 32 inches. It is very dark grayish brown, 
grayish brown, and brown, neutral clay. The substratum 
is variegated yellowish brown and brown, neutral sandy 
clay loam and extends to a depth of 60 inches or more. 

Permeability is very slow. The available water capacity 
is 6 to 8 inches. The root zone is 60 inches deep, but 
roots may be restricted to the surface of peds in the clay 
subsoil. Runoff is slow, and the hazard of erosion is 
slight. 

In landscaping, Tierra soils are best suited to shallow- 
rooted plants. The very slowly permeable subsoil re- 
stricts root development and water penetration. If more 
irrigation water is used than plants need, it can accumu- 
late above the subsoil. Most plants respond to nitrogen 
fertilizer. 

The shrink-swell potential of the subsoil is high; there- 
fore, patios and other slablike structures require a sand 
base to reduce the hazard of cracking. 

Capability classification not assigned. 


151—Urban land-Tierra complex, 5 to 15 percent 
slopes. This complex consists of Urban land and Tierra 
loam on old dissected terraces at an elevation of 100 to 
250 feet. The average annual precipitation is 17 inches, 
and the mean annual temperature is 57 degrees F. The 
average frost-free season ranges from 300 to 320 days. 

This complex is about 50 percent Urban land and 38 
percent Tierra loam. Included in mapping and making up 
about 12 percent of the complex are small areas of 
Azule clay loam and Danville silty clay loam. 

Urban land consists of areas that are covered by 
buildings and other urban structures. The soil material 
has been altered or mixed during urban development. 

The Tierra soil is very deep and moderately well 
drained. It formed in weakly consolidated old alluvium. 
Typically, the surface layer is grayish brown, slightly acid 
loam about 11 inches thick. The subsurface layer is gray, 
slightly acid loam about 1 inch thick. The subsoil extends 
to a depth of 32 inches. It is very dark grayish brown, 
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grayish brown, and brown, neutral clay. The substratum 
is variegated yellowish brown and brown, neutral sandy 
clay loam and extends to a depth of 60 inches or more. 

Permeability is very slow. The available water capacity 
is 6 to 8 inches. The root zone is 60 inches deep, but 
roots may be restricted to the surface of peds in the clay 
subsoil. Runoff is medium, and the hazard of erosion is 
moderate. 

In landscaping, Tierra soils are best suited to shallow- 
rooted plants. The subsoil restricts root development and 
water penetration. If irrigation water is applied in excess 
of plant needs, water can accumulate above the subsoil. 
Most plants respond to nitrogen fertilizer. Exposed banks 
should be planted to ground cover to reduce the hazard 
of erosion. 

The shrink-swell potential of the subsoil is high; there- 
fore, small structures need to be specially designed. 

Capability classification not assigned. 


152—Urban land-Tierra complex, 15 to 30 percent 
slopes. This complex consists of Urban land, Tierra 
loam, and Azule clay loam on old dissected terraces at 
an elevation of 100 to 250 feet. The average annual 
precipitation is 17 inches, and the mean annual tempera- 
ture is 57 degrees F. The frost-free season ranges from 
300 to 320 days. 

This complex is about 50 percent Urban land, 25 per- 
cent Tierra loam, and 20 percent Azule clay loam. In- 
cluded in mapping and making up about 5 percent of the 
complex are small areas of Los Osos silty clay loam. 

Urban land consists of areas that are covered by 
houses and other urban structures. The soil material has 
been altered or mixed during urban development. 

The Tierra soil is very deep and moderately well 
drained. It formed in weakly consolidated old alluvium. 
Typically, the surface layer is grayish brown, slightly acid 
loam about 11 inches thick. The subsurface layer is gray, 
slightly acid loam about 1 inch thick. The subsoil extends 
to a depth of 32 inches. It is very dark grayish brown, 
grayish brown, and brown, neutral clay. The substratum 
is variegated yellowish brown and brown, neutral sandy 
clay loam and extends to a depth of 60 inches or more. 

Permeability is very slow. The root zone is 60 inches 
deep, but roots may be restricted to the surface of peds 
in the clay subsoil. The available water capacity is 6 to 8 
inches. Runoff is rapid, and the hazard of erosion is 
moderate to high. 

The Azule soil is moderately deep and well drained. It 
formed in material that weathered from consolidated allu- 
vium. Typically, the surface layer is grayish brown, slight- 
ly acid clay loam about 6 inches thick. The subsoil ex- 
tends to a depth of about 25 inches. It is grayish brown 
and dark grayish brown slightly acid clay in the upper 
part, and it grades to grayish brown and light yellowish 
brown, slightly acid clay in the lower part. Light yellowish 
brown, weakly cemented alluvial sediment is at a depth 
of about 25 inches. 
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Permeability is slow. The available water capacity is 3 
to 6 inches. The root zone is 24 to 40 inches deep. 
Runoff is rapid, and the hazard of erosion is moderate to 
high. 

In landscaping, the soils in this complex are best 
suited to shallow-rooted plants. Irrigation water should be 
applied slowly to reduce the loss of water and the 
hazard of erosion. Most plants respond to nitrogen and 
phosphate fertilizer. One pound of elemental nitrogen 
per 1,000 square feet should be applied to lawn grasses 
every 8 weeks, from April to November. If the subsoil is 
exposed, adding organic matter to the soil improves tilth 
and increases the rate of water intake and aeration. 

Capability classification not assigned. 


153—Vallecitos-Rock outcrop complex, 30 to 50 
percent slopes. This complex of steep soils and Rock 
outcrop is in the Coyote Hills at an elevation of 5 to 290 
feet. The average annual precipitation is 15 inches, and 
the mean annual temperature is 57 degrees F. The aver- 
age frost-free season ranges from 300 to 320 days. This 
complex is about 65 percent Vallecitos gravelly loam and 
20 percent Rock outcrop. Included in mapping and 
making up about 15 percent of the complex are small 
areas of Contra Costa clay loam. 

The Vallecitos soil is shallow and well drained. It 
formed in residual material that weathered from metase- 
dimentary rock. Typically, the surface layer is brown, 
neutral gravelly loam about 6 inches thick. The subsoil 
extends to a depth of 16 inches. It is reddish brown 
neutral heavy clay loam and brown, slightly acid heavy 
clay loam. It is underlain by sandstone bedrock. 

Permeability is slow. The root zone is 10 to 20 inches 
deep. The available water capacity is 1 to 3 inches. 
Runoff is rapid, and the hazard of erosion is high. 

Rock outcrop consists of exposed metamorphosed 
sandstone and large sandstone boulders. 

Areas of this complex are used for recreation. The 
natural vegetation should be protected from fire and ex- 
cessive foot traffic to maintain its esthetic value. If paths 
and trails are built, they should be established across the 
slope to reduce the hazard of erosion. 

Capability subclass Vlle(15), nonirrigated. 


154—Willows clay, drained. This is a very deep, 
poorly drained soil on basin rims. It formed in alluvium 
that derived mainly from sedimentary rock. The slope 
ranges between 0 and 2 percent. The elevation is 10 to 
200 feet. The average annual precipitation is 16 inches, 
and the mean annual temperature is 57 degrees F. The 
average frost-free season ranges from 300 to 320 days. 

Included in mapping are small areas of Clear Lake 
clay and Omni silty clay loam. 

Typically, the surface layer is black, moderately alka- 
line clay about 19 inches thick. The next layer is mottled, 
dark gray, moderately alkaline clay about 10 inches 
thick. The underlying material consists of mottled, gray- 
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ish brown, calcareous clay and extends to a depth of 
more than 60 inches. 

Permeability is very slow. The available water capacity 
is 4.0 to 6.5 inches. The root zone is 60 inches deep. 
The water table has been lowered to a depth of 5 to 6 
feet by flood control structures and natural downcutting 
of stream beds. Runoff is slow, and there is no hazard of 
erosion. 

This soil is used mainly for industrial and commerical 
development. A few areas are used as dryland pasture. 

This soil has limitations for use as building sites. The 
shrink-swell potential is high; as a result, foundations can 
shift and crack. Building pads should be shaped so that 
water is drained away from the building site, thus keep- 
ing the soil beneath the foundation dry and reducing the 
hazards of differential settlement and shrink-swell. The 
high shrink-swell potential and low strength affect the 
construction of roads and streets. Suitable base material 
is needed. 

The water intake rate and permeability are slow; there- 
fore lawns should be watered slowly to reduce runoff. 
Shrubs can be drip irrigated to encourage deep rooting. 
Lawn grasses grow best if 1 pound of elemental nitrogen 
per 1,000 square feet is applied every 8 weeks, from 
April through October. Some ornamental plants respond 
to sulfur and to iron and aluminum chelates. Adding 
organic matter to the soil can improve the rate of water 
intake, aeration, and soil tilth. 

Capability unit llls-5(14), nonirrigated, and lls-5(14), irri- 
gated. 


155—Xerorthents, clayey. This map unit consists of 
clayey material that is used as fill for building sites. The 
slopes are less than 2 percent. Elevation ranges from 
near sea level to 50 feet. The average annual precipita- 
tion is 16 inches, and the mean annual temperature is 57 
degrees F. The average frost-free season ranges from 
300 to 320 days. 

Typically, these soils are dark brown, dark grayish 
brown, grayish brown, or brown. The texture is mainly 
heavy clay loam, but the range includes silty clay and 
clay. Reaction is mildly acid to moderately alkaine except 
where these soils are limed. Large pieces of asphalt, 
concrete, and sandstone and fragments of glass and 
other debris make up as much as 15 percent, by volume, 
of the profile. 

Permeability is slow to very slow. The available water 
capacity is 6 to 7 inches. The root zone is 60 inches 
deep. Runoff is slow, and erosion is not a hazard. 

Areas of this map unit are used mainly as sites for 
industrial development; however, certain limitations 
should be overcome before construction is feasible. The 
shrink-swell potential is high; as a result, foundations can 
shift and crack. Building pads should be shaped so that 
water is drained away from the building site, thus keep- 
ing the soil beneath the foundation dry and reducing the 
hazards of differential settlement and shrink-swell. The 
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high shrink-swell potential and low strength affect the 
construction of roads and streets. Suitable base material 
is needed. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs can be drip irrigated to encourage deep rooting. 
Lawn grasses grow best if 1 pound of elemental nitrogen 
per 1,000 square feet is applied every 8 weeks, from 
April through October. Some ornamental plants respond 
to sulfur and to iron and aluminum chelates. Adding 
organic matter to the soil can improve the rate of water 
intake, aeration, and tilth. 

Capability classification not assigned. 


156—Xeropsamments, fill. This unit consists of 
sandy material that was dredged from old beach areas. 
Slopes are less than 2 percent. Elevation ranges from 
near sea level to 10 feet. The average annual precipita- 
tion is 17 inches, and the mean annual temperature is 57 
degrees F. The average frost-free season ranges from 
300 to 320 days. 

included in mapping, and making up about 10 percent 
of the map unit, are a few areas that are underlain by 
strongly alkaline clay at a depth of 36 to 48 inches. Also 
included, and making up about 5 percent of the map 
unit, are concave areas that have a water table within a 
depth of 36 inches and can be ponded in winter. 

Typically, Xeropsamments are moderately alkaline 
sands that extend to a depth of 60 inches. In a few areas 
they are as much as 5 percent, by volume, shells that are 
less than one inch in diameter. | 

These soils are rapidly permeable. The root zone for 
water-tolerant plants is 60 inches deep; the water table 
restricts the root zone for water-sensitive plants to a 
depth of 40 to 60 inches. The available water capacity is 
3 to 4 inches. Runoff is slow, and the hazard of erosion 
is slight. Soil blowing is a serious hazard. 

These soils are used mainly for urban and industrial 
development and as airfields. A few areas are used for 
small grain. Levees prevent erosion of this fill material. 

Frequent and light applications of irrigation water and 
fertilizer are needed to establish a vegetative cover. 
Most plants respond to nitrogen and phosphate fertilizer. 
Iron and aluminum chelates are needed for some orna- 
mental plants. 

Capability classification not assigned. 


157—Xerorthents-Altamont complex, 30 to 50 per- 
cent slopes. This complex consists of soils on foothills 
adjacent to the bay. The elevation ranges from 200 to 
1,500 feet. The average annual precipitation is 16 
inches, and the mean annual temperature is 57 degrees 
F. The average frost-free season ranges from 300 to 320 
days. Xerorthents, clayey, make up about 75 percent of 
this complex; Altamont clay, 20 percent. 

Xerorthents consist of soil material that resulted from 
cutting or filling for urban development; therefore, the 
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soil characteristics are variable. Fill areas consist of 
heavy clay loam, silty clay, and clay and are as much as 
20 percent angular fragments of shale and sandstone. 
Colors are variable. Reaction is mildly alkaline or moder- 
ately alkaline, and these soils are calcareous throughout 
the profile. Cut areas consist of interbedded shale and 
fine-grained sandstone. The bedrock dips between 50 
and 80 degrees. 

Permeability is slow or very slow, depending on the 
soil texture and on the amount of compaction that takes 
place during construction. 

The Altamont soil is deep and well drained. It formed 
in the material that weathered from soft, interbedded 
sedimentary rock and makes up most of the undisturbed 
areas of this complex. Typically, the surface layer is dark 
brown, slightly acid to mildly alkaline clay about 28 
inches thick. The next layer is finely mixed dark brown 
and dark yellowish brown, calcareous clay about 9 
inches thick. The underlying material extends to a depth 
of 50 inches. It is yellowish brown, calcareous clay. 
Below that is highly fractured and weathered fine-grained 
sandstone and shale. 

Permeability is slow. The available water capacity is 
5.0 to 9.5 inches. The root zone is 40 to 60 inches deep. 
Runoff is rapid, and the hazard of erosion is high. 

Areas of this complex are used mainly for residential 
developments that have a density of two to four single 
family dwellings per acre. Approximately 25 percent of 
the area is covered by buildings or other urban related 
structures. 

Certain limitations should be overcome before con- 
struction is feasible. The shrink-swell potential is high; as 
a result, foundations can shift and crack. Building pads 
should be shaped so that water is drained away from the 
building site, thus keeping the soil beneath the founda- 
tion dry and reducing the hazards of differential settle- 
ment and shrink-swell. The high shrink-swell potential 
and low strength affect the construction of roads and 
streets. Suitable base material is needed. In sloping 
areas, intercepting drains should be provided to keep 
moisture from beneath the roads. 

Steep banks that result from reshaping these soils for 
use as building sites are highly erodible. These soils 
should be seeded to a fast-growing cover as soon as 
possible to reduce the hazard of erosion. Using straw 
mulch or jute netting helps to reduce the hazard of 
erosion during establishment of the grass cover. If runoff 
from higher areas is a problem, diversions may be 
needed at the head of these slopes. 

The water intake rate and permeability are slow; there- 
fore, lawns should be watered slowly to reduce runoff. 
Shrubs and trees can be drip irrigated to encourage 
deep rooting. Lawn grasses grow best if 1 pound of 
nitrogen per 1,000 square feet is applied every 8 weeks, 
from April through October. Some ornamental plants re- 
spond to sulfur and to iron and aluminum chelates. 
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Adding organic matter to the soil can improve the rate of 
water intake, aeration, and soil tilth. 
Capability classification not assigned. 


158—Xerorthents-Los Osos complex, 30 to 50 per- 
cent slopes. This complex consists of soils on hills at 
an elevation of 200 to 1,500 feet. The average annual 
precipitation is 20 inches, and the mean annual tempera- 
ture is 57 degrees F. The average frost-free season is 
300 to 320 days. 

Xerorthents, loamy, make up about 70 percent of this 
complex; Los Osos silty clay loam, 20 percent. Included 
in mapping and making up about 10 percent of the 
complex are small areas of Altamont clay, Climara clay, 
and Millsholm silt loam. 

Xerorthents consist of soil material that resulted from 
cutting or filling for urban development, therefore; the 
soil characteristics are quite variable. Fill areas consist of 
clay loam, heavy loam, and silty clay loam and are as 
much as 20 percent angular fragments of shale and 
sandstone. Colors are variable. Reaction is slightly acid 
to mildly alkaline. In a few areas these soils are calcare- 
OUS. 

Permeability is slow. The rooting zone is more than 10 
inches deep. Runoff is rapid, and the hazard of erosion 
is high. 

The Los Osos soil is moderately deep and well 
drained. It formed in material that weathered from sedi- 
mentary rock and makes up most of the undisturbed 
areas in this complex. Typically, the surface layer is 
grayish brown, medium acid silty clay loam about 8 
inches thick. The subsoil extends to a depth of 30 
inches. It is dark grayish brown, slightly acid silty clay 
loam and heavy silt clay loam and is underlain by weath- 
ered shale. 

Permeability is slow. The available water Capacity is 
3.5 to 6.5 inches. The root zone is 24 to 40 inches deep. 
Runoff is rapid, and the hazard of erosion is high. 

Areas of this complex are used mainly for residential 
developments that have a density of two to four single 
family dwellings per acre. Approximately 25 percent of 
the area is covered by streets, shopping areas, and 
other related urban structures. Exposed banks should 
have a vegetative or structural protective cover. Only the 
minimum amount of irrigation water needed for maintain- 
ing plant growth should be used. Water should be ap- 
plied slowly to reduce the hazard of erosion. Surface 
drainage should be provided to remove excess water, 
and the outlets of drains and downspouts should be 
protected against gullying. 

Most plants respond to nitrogen fertilizer. Lawn 
grasses grow best if 1 pound of elemental nitrogen per 
1,000 square feet is applied every 8 weeks, from April 
through October. 

To reduce cracking in paths and sidewalks, the soil 
material should be compacted and covered by a blanket 
of sand. 
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Capability classification not assigned. 


159—Xerorthents-Millsholm complex, 30 to 50 per- 
cent slopes. The soils in this complex are on hills at an 
elevation of 200 to 1,500 feet. The average annual pre- 
cipitation is 20 inches, and the mean annual temperature 
is 57 degrees F. The average frost-free season ranges 
from 300 to 320 days. 

This complex is about 70 percent loamy Xerorthents 
and 20 percent Millsholm loam. Included in mapping, and 
making up about 10 percent of the complex, are small 
areas of Maymen loam and Los Gatos loam. 

The Xerorthents in this complex are well drained to 
somewhat excessively drained. They consist of soil ma- 
terial that has been altered by cutting or filling for urban 
development; as a result, they have variable soil charac- 
teristics. Fill areas consist of loam and silt loam and are 
as much as 25 percent angular fragments of shale and 
sandstone. The color varies. Reaction is medium acid to 
mildly alkaline. In a few areas these soils are calcareous. 
Cut areas consist of interbedded shale and fine-grained 
sandstone. Bedrock has a dip of 30 to 80 degrees. 

Permeability is moderate. The root zone is more than 
20 inches deep. Runoff is rapid, and the hazard of ero- 
sion is high. 

The Millsholm soil is shallow and well drained. It 
formed in material that weathered from shale or fine- 
grained sandstone. This soil makes up most of the un- 
disturbed areas in this complex. Typically, the surface 
layer is grayish brown, medium acid silt loam about 7 
inches thick. The subsoil is light olive brown, medium 
acid silt loam and extends to a depth of 20 inches; it is 
underlain by shale bedrock. 

Permeability of the Millsholm soil is moderate. The 
available water capacity is 1.5 to 3.5 inches. The root 
zone is 10 to 20 inches deep. Runoff is rapid, and the 
hazard of erosion is high. 

Areas of this complex are used primarily as sites for 
residential developments that consist of two to four 
single family dwellings per acre. Approximately 25 per- 
cent of the area is covered by roads, parking lots, and 
small shopping centers. 

These soils require careful water management to 
reduce erosion and prevent the saturation of fill areas. A 
permanent vegetative cover should be maintained. Only 
the minimum amount of irrigation water should be ap- 
plied to prevent mud flow. Surface drains can remove 
excess water from buildings. 

Most of the plants in areas of this complex respond to 
nitrogen fertilizer. Lawn grasses grow best if 1 pound of 
elemental nitrogen per 1,000 square feet is applied 
about every 8 weeks, from April through October. 

Capability classification not assigned. 


160—Xerorthents-Millsholm complex, 50 to 75 per- 
cent slopes. This complex consists of soils on hills at 
an elevation of 200 to 1,500 feet. The average annual 
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precipitation is 20 inches, and the mean annual tempera- 
ture is 57 degrees F. The average frost-free season 
ranges from 300 to 330 days. Xerorthents, loamy, makes 
up about 60 percent of this complex; Millsholm loam, 20 
percent. Included in mapping and making up about 20 
percent of the complex are small areas of Maymen 
loam, Los Gatos loam, and Los Osos silty clay loam. 

Xerorthents consist of well drained and somewhat ex- 
cessively drained soils. These soils have resulted from 
cutting or filling for urban development; therefore, the 
soil characteristics are variable. Fill areas consist of 
loam, silt loam, and light silty clay loam and are as much 
as 50 percent angular fragments of shale and sand- 
stone. Colors are variable. Reaction is medium acid to 
mildly alkaline. In a few areas, these soils are calcare- 
ous. Cut areas consist of interbedded shale and fine- 
grained sandstone. Bedrock has a dip of 30 to 80 de- 
grees. 

Permeability is moderate. The root zone is more than 
20 inches deep. Runoff is rapid to very rapid, and the 
hazard of erosion is high to very high. 

The Millsholm soil is shallow and well drained. It 
formed in the residuum of weathered shale or fine- 
grained sandstone. This soil makes up most of the un- 
disturbed areas in this complex. Typically, the surface 
layer is grayish brown, medium acid silt loam about 7 
inches thick. The subsoil extends to a depth of 20 
inches; it is light olive brown, medium acid silt loam and 
is underlain by shale bedrock. 

Permeability is moderate. The available water capacity 
is 1.5 to 3.5 inches. The root zone is 10 to 20 inches 
deep. Runoff is rapid, and the hazard of erosion is high. 

The soils of this map unit are used mainly for homesites. 
The density is less than one single family dwelling per 
acre. Approximately 15 percent of the area is covered by 
roads and other urban works and structures. 

Plants selected for landscaping and stabilizing banks 
should be drought resistant. Irrigation water should not 
be applied in excess of plant needs. Terracing can be 
used to reduce erosion. Surface drains should be pro- 
vided to remove excess water from building sites, and 
the outlets of drains and downspouts should be protect- 
ed against gullying. 

Most plants respond to nitrogen fertilizers. Lawn 
grasses grow best if 1 pound of elemental nitrogen per 
1,000 square feet is applied every 8 weeks, from April 
through October. Vegetative cover other than lawns may 
be desirable to reduce the hazard of soil saturation by 
over-irrigating. Sloping areas that are not landscaped 
should be mulched, fertilized, and seeded with annual 
grasses and legumes. 

Capability classification not assigned. 


161—Yolo silt loam, 0 to 2 percent slopes. This is a 
very deep, well drained soil that formed in alluvium that 
derived from sedimentary rock. It is on flood plains and 
alluvial fans. Elevation ranges from 20 to 200 feet. The 


SOIL SURVEY 


average annual precipitation is 16 inches, and the mean 
annual temperature is 57 degrees F. The average frost- 
free season ranges from 300 to 320 days. 

Included in mapping are small areas of Sycamore silt 
loam, drained, and Botella loam. 

Typically, the surface layer is grayish brown, neutral 
silt loam about 8 inches thick. The underlying material is 
brown, mildly and moderately alkaline silt loam and ex- 
tends to a depth of more than 60 inches. 

Permeability is moderate. The root zone is more than 
60 inches deep. The available water capacity is 9.5 to 
11.0 inches. Runoff is slow, and there is no erosion 
hazard. 

Areas of this Yolo soil are used mainly for urban de- 
velopment. A few areas are used for vegetable crops. 

This soil has few limitations for urban development. 
Because of low strength and a moderate shrink-swell 
potential, special design is needed for urban buildings 
and roads and streets. 

Most of the plants used for landscaping respond to 
nitrogen fertilizer. The addition of organic matter will in- 
crease the rate of water intake. Some ornamental plants 
respond to sulfur and to iron and aluminum chelates. 

Capability unit lllc-1(14), nonirrigated; class 1(14), irri- 
gated. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, 
flooding, the functioning of septic tank disposal systems, 
and other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data 
on soil properties and performance are used as a basis 
for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, as sites for 
buildings, highways and other transportation systems, 
sanitary facilities, and parks and other recreation facili- 
ties, and for wildlife habitat. From the data presented, 
the potential of each soil for specified land uses can be 
determined, soil limitations to these land uses can be 
identified, and costly failures in houses and other struc- 
tures, caused by unfavorable soil properties, can be 
avoided. A site where soil properties are favorable can 
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be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. 

Contractors can find information that indicates the 
presence of bedrock, wetness, or very firm soil horizons 
that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, picnic areas, playgrounds, lawns, and trees 
and shrubs are influenced by the nature of the soil. 


Capability classification 


Capability classification shows, in a general way, the 
suitability of soils for most kinds of field crops. The soils 
are classed according to their limitations when they are 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The group- 
ing does not take into account major and generally ex- 
pensive landforming that would change slope, depth, or 
other characteristics of the soils; does not take into con- 
sideration possible but unlikely major reclamation pro- 
jects; and does not apply to rice, cranberries, horticultur- 
al crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for inter- 
pretations designed to show suitability and limitations of 
groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, soils can be grouped at three 
levels: capability class, subclass, and unit. These levels 
are defined in the following paragraphs. A survey area 
may not have soils of all classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class Il soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class lll soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 
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Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity. 
Thus, the capability unit is a convenient grouping for 
making many statements about management of soils for 
cropland. Capability units are generally designated by 
adding an Arabic numeral to the subclass symbol, for 
example, lle-4 or llle-6. The capability units for this 
survey area are defined as follows: 

0.—lndicates that a problem or limitation is caused by 
stony, cobbly, or gravelly material in the substratum. 

1.—Indicates that a problem or limitation is caused by 
slope or by actual or potential erosion hazard. 

2.—Indicates that a problem or limitation of wetness is 
caused by poor drainage or flooding. 

3.—lndicates that a problem or limitation of slow or 
very slow permeability of the subsoil or substratum is 
caused by a clayey subsoil or a substratum that is semi- 
consolidated. 

4.—lndicates that a problem or limitation is caused by 
sandy or gravelly soils that have a low available water 
capacity. 

5.—lndicates that a problem or limitation is caused by 
a fine textured or very fine textured surface layer. 

6.—lndicates that a problem or limitation is caused by 
salt or alkali. 

7.—lndicates that a problem or limitation is caused by 
rocks, stones, or cobblestones. 

8.—Indicates that a problem or limitation exists in the 
root zone, which generally is less than 40 inches over 
massive bedrock and lacks moisture for plants. 
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9.—Indicates that a problem or limitation is caused by 
low or very low fertility, acidity, or toxicity that cannot be 
corrected by adding normal amounts of fertilizer, lime, or 
other amendments. 

No unit designations are shown for class | soils since 
soil characteristics are similar for all soils in this class. 
Unit designations are also deleted from classes V 
through VIII soils since these soils are normally not in- 
tensively managed for cropland. 

The capability classification is identified in the descrip- 
tion of each soil map unit in the section “Soil maps for 
detailed planning.” 


Land resource areas 


In this survey, capability classification is further refined 
by designating land resource areas. A land resource 
area is a distinct combination of climate, soils, vegeta- 
tion, management needs, and kinds of crops. The 48 
conterminous states in the nation have been divided into 
156 land resource areas. Parts of two of these areas are 
in this survey area. These areas and their numbers are 
Central California Coastal Valleys (14), and Central Cali- 
fornia Coast Range (15). The number of the resource 
area is added in parenthesis to the class, subclass, and 
unit designation at the end of the map unit description. 

Land resource area (14) consists of the flood plains, 
alluvial fans, and low terraces adjacent to the Bay Area. 
Elevation ranges from sea level to about 300 feet. This 
area receives sea breezes from San Francisco Bay 
during much of the year. Morning and evening fog is 
common. Precipitation ranges from 14 to 20 inches and 
the frost-free season is 300 to 330 days. 

Major agricultural problems are poor drainage, exces- 
sive amounts of salts that are toxic to plant growth, lack 
of precipitation during the growing season, and poor 
quality water for irrigation. 

Most of the land in this resource area is being used for 
urban development. A large area adjacent to the bay is 
used for salt ponds. The land remaining in agriculture is 
used mainly for irrigated row crops. A few areas are 
used as dryland pasture or are idle because of poor soil 
conditions. 

Land resource area (15) consists of high terraces and 
uplands. Except for a few small areas adjacent to the 
San Francisco Bay, this area is along the eastern edge 
of the survey area. It is at sea level near the Coyote 
Hills, and ranges to an elevation of about 2,000 feet 
along ridges and peaks east of the city of Oakland. This 
area receives sea breezes during much of the year. 
Morning and evening fog is common. Precipitation 
ranges from 14 to 25 inches, and the frost-free season is 
300 to 330 days. 

Major agricultural problems are steep slopes, shallow- 
ness to bedrock, lack of precipitation during the growing 
season, and lack of water for irrigation. 
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Most of the land in this resource area is used for 
urban development. The little remaining acreage is used 
for parks, range, and dryland grains. 


Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers and ranch- 
ers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the sand and silt fractions, and the 
kind of absorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, shrink-swell potential, available water ca- 
pacity, shear strength, compressibility, slope stability, and 
other factors of expected soil behavior in engineering 
uses. As appropriate, these values can be applied to 
each major horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational areas; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) plan farm drainage systems, irriga- 
tion systems, ponds, and other structures for soil and 
water conservation; (7) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (8) predict the trafficability of soils for 
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cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 or 6 feet. Also, because of the scale 
of the detailed map in this soil survey, small areas of 
soils that differ from the dominant soil may be included 
in mapping. Thus, these data do not eliminate the need 
for onsite investigations, testing, and analysis by person- 


nel having expertise in the specific use contemplateo 
The information is presented mainly in tables. 
ind O 


shows, for each kind of soil, the degree and 
limitations for building site development] table 5] for sani- 
tary facilities; and table 6 for water management. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated table 4. f slight limitation indicates that 
soil properties generally are favorable for the specified 
use and that limitations are minor and easily overcome. 
A moderate limitation indicates that soil properties and 
site features are unfavorable for the specified use, but 
the limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that 
one or more soil properties or site features are so unfa- 
vorable or difficult to overcome that a major increase in 
construction effort, special design, or intensive mainte- 
nance is required. For some soils rated severe, such 
costly measures may not be feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
open ditches, and cemeteries. Such digging or trenching 
is influenced by soil wetness caused by a seasonal high 
water table; the texture and consistence of soils; the 
tendency of soils to cave in or slough; and the presence 
of very firm, dense soil layers, bedrock, or large stones. 
In addition, excavations are affected by slope of the soil 
and the probability of flooding. Ratings do not apply to 
soil horizons below a depth of 6 feet unless otherwise 
noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
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extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred to 
ir able å åre built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil texture, plasticity and in- 
place density, soil wetness, and depth to a seasonal 
high water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Depth to bedrock, slope, and large 
stones in or on the soil are also important considerations 
in the choice of sites for these structures and were 
considered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads and streets referred to in[table 4]have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, and shrink-swell potential are indica- 
tors of the traffic supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, depth to hard rock 
or very compact layers, and content of large stones 
affect stability and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. [Table 5 $hows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as sight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
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soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, and poor, which mean about the same 
as slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 
ent, and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard if the seasonal 
high water table is above the level of the lagoon floor. If 
the water table is seasonally high, seepage of ground 
water into the lagoon can seriously reduce the lagoon's 
capacity for liquid waste. Slope, depth to bedrock, and 
susceptibility to flooding also affect the suitability of sites 
for sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material 
affect the performance of embankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
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hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into trench- 
es. 

Unless otherwise stated, the limitations in table 5 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

If it is necessary to bring in soil material for daily or 
final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the site should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 6, [soil and site features that affect use 
are indicated for each kind of soil. This information is 
significant in planning, installing, an? maintaining water 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
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favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of the soil for 
use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; salinity and alkalinity; and availability of 
outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabil- 
ity of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water 
table. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Recreation 


The soils of the survey area are rated im table 7| ac- 


cording to limitations that affect their suitability for recre- 
ation uses. The ratings are based on such restrictive soil 
features as flooding, wetness, slope, and texture of the 
surface layer. Not considered in these ratings, but impor- 
tant in evaluating a site, are location and accessibility of 
the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, 
access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in [table 7]can be supplemented by 
information in other parts of this survey. Especially help- 


ful are interpretations for septic tank absorption fields, 
given in able 5 an interpretations for dwellings without 


basements and for local roads and streets, given in table ] 
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Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock or hardpan should be enough to allow necessary 
grading. 

Paths and trails tor walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They should have moderate slopes 
and have few or no stones or boulders on the surface. 


Wildlife habitat 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover, and they affect 
the construction of water impoundments. The kind and 
abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadequate, or is inaccessible, wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In[table 8,|the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
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of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. Å rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
habitat are very severe and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
hardinggrass, bromegrass, vetch, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 
Examples of wild herbaceous plants are milkthistle, dove 
weed, tarweed, filaree, soft chess, needlegrass, and wild 
oats. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Major soil properties that affect the growth of shrubs are 
depth of the root zone, available water capacity, salinity, 
and moisture. Examples of shrubs are coyotebush, 
toyon, manzanita, snowberry, and California sagebrush. 


SOIL SURVEY 


Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, pickleweed, saltgrass, and cord- 
grass and rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include California quail, pheasant, meadowlark, field 
sparrow, cottontail rabbit, and skunk. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 

Rangeland habitat consists of areas of wild herba- 
ceous plants and shrubs. Wildlife attracted to rangeland 
include antelope, black-tailed deer, California mule deer, 
mourning dove, meadowlark, and horned lark. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists can identify several important soil properties. They 
note the seasonal soil moisture condition or the pres- 
ence of free water and its depth. For each horizon in the 
profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 
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Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby 
survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


| Table 9 hives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 9 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section "Soil series and 
morphology." 

Texture is described in table 9 [in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil materia! that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, “gravelly loam." Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
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struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from O for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 

lassification, without group index numbers, is given in 
Also in table 9 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

The estimates are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount across classification bound- 
aries (1 or 2 percent), the classification in the marginal 
zone is omitted. 


Physical and chemical properties 


[Table 10|shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
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the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequency 
of water application. Hence, the salinity of individual 
fields can differ greatly from the value given in table 10. 
Salinity affects the suitability of a soil for crop production, 
its stability when used as a construction material, and its 
potential to corrode metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
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The soil-loss tolerance factor (T) is the maximum rate of 
soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 


Soil and water features 


Table 11) contains information helpful in planning land 


uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration 
of flooding and the time of year when flooding is most 
likely. The ratings are based on evidence in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt, or, in places, clay deposited by flood- 
water; irregular decrease in organic-matter content with 
increasing depth; and absence of distinctive soil horizons 
that form in soils of the area that are not subject to 
flooding. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding and on information that relates the position of 
each soil on the landscape to historic floods. 
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The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated abla ie the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months 
that the water table commonly is high. Only saturated 
zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in many soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock requires blasting. 


Classification of the soils 


The-system of soil classification used has six catego- 
ies (Begin with the broadest, these categories 
are the order, suborder, great group, subgroup, family, 
and series. In this system the classification is based on 
the different soil properties that can be observed in the 
field or those that can be inferred either from other 
properties that are observable in the field or from the 
combined data of soil science and other disciplines. The 
properties selected for the higher categories are the 
result of soil genesis or of factors that affect soil gen- 
esis. In [table 12, [he soils of the survey area are classi- 
fied according to the system. Categories of the system 
are discussed in the following paragraphs. 
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ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Xeroll (Xer, meaning dry, plus o//, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Argixerolls (Argi, meaning 
argillic horizon, plus xero//, the suborder of Mollisols that 
have a xeric moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Argixerolls. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is fine, montmorillonitic, thermic, 
Typic Argixerolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 
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Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
' formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each, soil, horizon 
follow standards in the Soil Survey Manca (9) Unless 
otherwise noted, colors described are for dry Soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described 
in the section “Soil maps for detailed planning.” 

Some of the pedons described are outside the survey 
area. They are typical pedons in the area mapped for the 
"Soil Survey of Alameda Area, California," which was 
published in 1966 


Altamont series 


The Altamont series consists of deep, well drained 
Soils that formed in residuum of soft interbedded sedi- 
mentary rock. Altamont soils are on foothills. Slope 
ranges from 5 to 50 percent. The average annual pre- 
cipitation ranges from 14 to 20 inches, and the mean 
annual temperature is 57 degrees F. 

Altamont soils are similar to the Clear Lake, Diablo, 
and Climara soils. The Clear Lake soils have slopes of 0 
to 9 percent and do not have a paralithic or lithic con- 
tact. The Diablo and Climara soils when moist have 
chroma of less than 1.5 in the upper part of the solum. 

Typical pedon of Altamont clay, 30 to 50 percent 
slopes, 750 feet east and 2,250 feet south of the north- 
east corner of sec. 19, T. 2 S., R. 3 E. (outside the 
survey area): 


A11—0 to 7 inches; dark brown (10YR 4/3) clay, dark 
brown (10YR 3/3) moist; grayish brown (10YR 5/2) 
in the very thin surface crust; strong coarse prismat- 
ic structure parting to strong coarse and medium 
blocky, with very dark brown to black carbonaceous 
films and mats on some ped faces; very hard, very 
firm, sticky and very plastic; many fine flattened, 
exped roots; few very fine tubular pores; slightly 
acid; clear smooth boundary. 

A12—7 to 19 inches; dark brown (10YR 4/3) clay, dark 
brown (10YR 3/3) moist; moderate coarse prismatic 
structure parting to moderate coarse blocky; very 
hard, very firm, sticky and very plastic; few fine 
exped roots; few very fine tubular pores; many slick- 
ensides; matrix is noneffervescent but has few whit- 
ish lime coats on faces of peds in lower part; neu- 
tral; clear smooth boundary. 
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A13—19 to 28 inches; dark brown (10YR 4/3) clay, dark 
brown (10YR 3/3) moist; moderate coarse prismatic 
structure parting to moderate coarse and medium 
blocky; very hard, very firm, sticky and very plastic; 
few fine exped roots; few very fine tubular pores; 
many slickensides; slightly effervescent with few fine 
whitish soft coatings on faces of peds; mildly alka- 
line; clear smooth boundary. 

ACca—28 to 37 inches; finely mixed dark brown (10YR 
4/3) and dark yellowish brown (10YR 4/4) clay, dark 
brown (10YR 3/3) and dark yellowish brown (10YR 
3/4) moist; weak coarse prismatic structure parting 
to moderate medium blocky; very hard, very firm, 
Sticky and very plastic; few fine exped roots; few 
very fine tubular pores; few soft, fine, yellowish 
brown (10YR 5/6, 5/8) segregations of iron oxide; 
few small embedded fragments of shale; many slick- 
ensides; strongly effervescent; carbonates mostly 
disseminated with few fine whitish soft to slightly 
hard segregations and films of lime; mildly alkaline; 
clear smooth boundary. 

C1ca—37 to 50 inches; yellowish brown (10YR 5/4) 
clay, dark yellowish brown (10YR 4/4) moist; weak 
medium blocky structure; very hard, very firm, sticky 
and plastic; few fine roots mostly along structural 
faces; few very fine tubular pores; few small frag- 
ments of shale; few slickensides; strongly efferves- 
cent; many whitish, soft to slightly hard segregations 
and nodules of lime; moderately alkaline; clear 
smooth boundary. 

C2r—50 inches; olive (5Y 5/3) highly fractured and 
weathered fine grained sandstone and shale, dark 
olive (SYR 3/3) moist. 


Depth to sedimentary rock ranges from 40 to 60 
inches. The A horizon is dark brown, brown, dark grayish 
brown, or very dark grayish brown (10YR 4/3, 5/3, 4/2, 
or 3/2). Reaction is slightly acid to mildly alkaline. Thick- 
ness of the A horizon ranges from 20 to 28 inches. After 
a long dry period, cracks 1/4 inch to 2 inches wide 
extend from the surface through the A horizon and into 
the upper part of the C horizon. Coarse and very coarse 
prismatic structure is formed as a result of the cracking. 
Depth to free lime ranges from 15 to 36 inches. 

The C1ca horizon ranges from 6 to 14 inches in thick- 
ness. This horizon is clay or silty clay and is as much as 
10 percent gravel in areas where the soil formed in soft 
conglomerate. 


Azule series 


The Azule series consists of moderately deep, well 
drained soils that formed in residuum of consolidated 
alluvial sediment, soft shale, or fine grained sandstone. 
Azule soils are on uplands and have slopes ranging from 
9 to 50 percent. The average annual precipitation ranges 
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from 14 to 24 inches, and the mean annual temperature 
is 57 degrees F. 

Azule soils are similar to Contra Costa, Los Osos, and 
Rincon soils and are near Altamont, Diablo, Los Osos, 
Tierra, and Rincon soils. Contra Costa soils have hue of 
7.5YR or 5YR in the Bt horizon and have hard bedrock 
at a depth of 20 to 40 inches. Los Osos soils have a 
mollic epipedon. Rincon soils are very deep. Altamont 
and Diablo soils are more than 35 percent clay through- 
out. Tierra soils are very deep and have an abrupt 
boundary between the A and B horizons. 

Typical pedon of Azule clay loam, about 10 miles 
southeast of Pleasanton, in the SE1/4SE1/4NW1/4 of 
sec. 24, T. 4 S., R. 1 E. (projected in the Valle de San 
Jose Land Grant). This site is outside the survey area: 


A1—0 to 6 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (2.5Y 3/2) moist; massive; 
hard, firm, sticky and plastic; many fine and very fine 
roots; many very fine, common fine, and few 
medium tubular pores; slightly acid; clear smooth 
boundary. 

B21t—6 to 12 inches; grayish brown (10YR 5/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
coarse prismatic structure parting to strong medium 
angular blocky; very hard, very firm, sticky and plas- 
tic; many fine and common very fine roots; many 
very fine and fine tubular pores; common thin clay 
films on faces of peds and in pores; slightly acid; 
diffuse smooth boundary. 

B221—12 to 21 inches; dark grayish brown (2.5Y 4/2) 
clay, very dark grayish brown (2.5Y 3/2) moist; mod- 
erate coarse prismatic structure parting to moderate 
medium angular blocky; very hard, very firm, sticky 
and very plastic; many fine and very fine roots; 
many very fine and fine and few medium pores; 
common moderately thick clay films on faces of 
peds and in pores; slightly acid; gradual irregular 
boundary. 

B3—21 to 25 inches; grayish brown (2.5Y 5/2) and light 
yellowish brown (2.5Y 6/4) clay that has a mottled 
appearance, very dark grayish brown (2.5Y 3/2) and 
light olive brown (2.5Y 5/4) moist; moderate coarse 
subangular blocky structure; very hard, very firm, 
sticky and very plastic; few very fine roots; many 
very fine and fine tubular pores; common thin clay 
films on faces of peds and in pores; slightly acid; 
clear smooth boundary. 

Cr—25 inches; light yellowish brown (2.5Y 6/4) consoli- 
dated alluvial sediment, light olive brown (2.5Y 5/4) 
moist. 


The solum is 24 to 40 inches thick. The content of 
coarse fragments in the solum is O to 15 percent. Reac- 
tion ranges from medium acid through neutral. 

The A1 horizon is grayish brown or dark grayish brown 
(10YR 5/2, 4/2). It is clay loam or silty clay loam. The 
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B2t horizon is grayish brown, dark grayish brown, or 
brown (10YR 5/2, 4/2, 5/3). It ranges from clay to sandy 
clay. The Cr horizon is light yellowish brown or yellowish 
brown (2.5Y 6/4; 10YR 5/6). Depth to the Cr horizon is 
24 to 40 inches. 


Baywood series 


The Baywood series consists of very deep, somewhat 
excessively drained soils that formed in sandy eolian 
deposits that derived from old beach deposits. These 
soils are on mounds and ridges. The slopes range from 
O to 9 percent. The average annual precipitation ranges 
from 16 to 18 inches, and the mean annual temperature 
is about 57 degrees F. 

Baywood soils are associated with and are similar to 
the sandy Xerorthents, which do not have a mollic epipe- 
don. They are associated with the Tierra and Reyes 
soils. Tierra soils have an argillic horizon and a fine 
control section. Reyes soils are very poorly drained and 
clayey. 

Typical pedon of Baywood loamy sand, in an area of 
Urban land-Baywood complex, in the city of Alameda, at 
the intersection of Eighth Street and Santa Clara 
Avenue: 


A11—0 to 16 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak medium and fine granular structure; soft, very 
friable, nonsticky and nonplastic; many very fine 
roots; many fine interstitial pores; slightly acid; clear 
smooth boundary. 

A12—16 to 32 inches; brown (10YR 5/3) loamy sand, 
dark brown (10YR 3/3) moist; massive; soft, very 
friable, nonsticky and nonplastic; few very fine roots; 
many fine interstitial pores; slightly acid; diffuse wavy 
boundary. 

C1—32 to 44 inches; pale brown (10YR 6/3) loamy 
sand, light brownish gray (10YR 6/2) moist; mas- 
sive; soft, very friable, nonsticky and nonplastic; few 
fine roots; many fine interstitial pores; slightly acid; 
diffuse wavy boundary. 

C2—44 to 60 inches; light yellowish brown (10YR 6/4) 
loamy sand, dark brown (7.5YR) moist; thin discon- 
tinuous wavy sandy loam lamellae, reddish brown 
(5YR 4/4) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; no roots; few very 
fine tubular pores in the lamellae; slightly acid. 


Reaction is neutral to strongly acid. In many pedons, 
the soil material is more acid as depth increases. lt is 
sand or loamy sand throughout. The profile is not strati- 
fied. 

The A horizon is grayish brown, brown, dark brown, or 
very dark gray (10YR 5/2, 5/3, 3/3, 3/1). The C horizon 
is light yellowish brown or pale brown (10YR 6/4, 6/3). 
Lamellae are dark brown, strong brown, reddish brown, 
or reddish yellow (7.5YR 3/3, 5/6; 5YR 5/4, 6/6). In 
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some pedons there are a few dark reddish brown (5YR 
3/3) concretions ranging from 2 to 5 mm in diameter. 


Baywood Variant 


The Baywood Variant soils are very deep and some- 
what poorly drained. They formed in sandy sediment on 
old coastal plains. The slopes are 0 to 2 percent. The 
average annual precipitation ranges from 15 to 18 
inches, and the mean annual temperature is 57 degrees 
F. 


Baywood Variant soils are similar to Xeropsamments, 
which are fill soils that consist of beach sand that was 
dredged from the peripheral areas of Alameda Naval Air 
Station and Oakland Airport. 

Typical pedon of Baywood Variant, sand, on Bay Farm 
Island, 200 feet north of center of sec. 25, T. 2 S., R. 4 
W. 


Ap—0 to 14 inches; dark grayish brown (10YR 4/2) 
sand, very dark brown (10YR 2/2) moist; weak fine 
granular structure; soft, very friable, nonsticky and 
nonplastic; common fine and very fine roots; few 
very fine tubular and interstitial pores; slightly effer- 
vescent; mildly alkaline; gradual smooth boundary. 

A12—14 to 21 inches; very dark grayish brown (10YR 3/ 
2) sand, very dark brown (10YR 2/2) moist; 
common medium distinct strong brown mottles 
(7.5YR 5/6, 5/8); weak fine granular structure; soft, 
very friable, nonsticky and nonplastic; common very 
fine and fine roots; very few very fine tubular and 
interstitial pores; slightly effervescent; mildly alkaline; 
gradual smooth boundary. 

C1—21 to 32 inches; brown (10YR 5/3) sand, dark 
brown (7.5YR 4/4) moist; common fine distinct 
strong brown (7.5YR 5/6, 5/8) mottles; single 
grained; loose; neutral; gradual smooth boundary. 

C2—32 to 60 inches; yellowish brown (10YR 5/4) sand, 
dark yellowish brown (10YR 4/4) moist; single 
grained; loose; neutral. 


The water table generally is at a depth of 40 to 50 
inches; in a few areas it is at a depth of 18 inches in 
winter. 

The A horizon is gray, dark gray, grayish brown, dark 
grayish brown, and very dark grayish brown (10YR 5/1, 
4/1, 5/2, 4/2, 3/2). In some places it is noncalcareous, 
and in other places it is calcareous and may contain 
small shells. The A horizon is 20 to 24 inches thick. 
Reaction is neutral to moderately alkaline. The C horizon 
is brown, yellowish brown, light yellowish brown, or light 
olive brown (10YR 5/3, 5/4, 6/4; 2.5Y 5/4). 


Botella series 


The Botella series consists of very deep, well drained 
soils that formed in alluvium that derived mainly from 
sedimentary rock sources. Botella soils are on low ter- 
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races and alluvial fans and have slopes ranging from 0 
to 2 percent. The average annual precipitation ranges 
from 14 to 20 inches. The mean annual temperature is 
57 degrees F. 

Botella soils are similar to Danville soils and are asso- 
ciated with Rincon and Yolo soils. Danville soils have an 
argillic horizon and a fine control section. Rincon soils 
have an ochric epipedon. Yolo soils have an ochric epi- 
pedon and do not have an argillic horizon. 

Typical pedon of Botella loam, in the town of Fremont, 
1,800 feet northwest and 600 feet south of the intersec- 
tion of Fremont Boulevard and Mowry Avenue: 


Ap—0 to 9 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine, 
fine, and medium roots; many fine and medium and 
common coarse tubular pores; neutral; clear smooth 
boundary. 

B2t—9 to 22 inches; dark grayish brown (10YR 4/2) light 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak medium prismatic structure parting to 
moderate medium angular blocky; very hard, firm, 
sticky and slightly plastic; common very fine and fine 
roots; common very fine and fine and few medium 
tubular and interstitial pores; common moderately 
thick clay films lining pores and on faces of peds; 
neutral; gradual smooth boundary. 

B3t—22 to 33 inches; dark brown (10YR 4/3) light clay 
loam, dark brown (10YR 3/3) moist; moderate 
medium angular blocky structure; hard, friable, sticky 
and slightly plastic; few moderately thick clay films 
lining pores and on faces of peds; neutral; gradual 
smooth boundary. 

C1—33 to 42 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak moderate and fine 
angular blocky structure; hard, friable, sticky and 
slightly plastic; mildly alkaline; diffuse smooth bound- 
ary. 

C2—42 to 60 inches; yellowish brown (10YR 5/4) when 
moist; silt loam; weak coarse angular blocky struc- 
ture; hard, friable, sticky and slightly plastic; slightly 
effervescent; moderately alkaline. 


The A horizon is grayish brown or dark grayish brown 
(10YR 5/2, 4/2). It is granular or subangular blocky in 
structure. It is neutral or mildly alkaline. The B2t horizon 
is dark brown, dark grayish brown, or very dark grayish 
brown (10YR 4/3, 4/2, 3/2). It ranges from heavy loam 
to clay loam. The B2t horizon is neutral or mildly alka- 
line. The C horizon is dark grayish brown, grayish brown, 
brown, or yellowish brown (10YR 4/2, 5/2, 4/3, 5/3, 5/ 
4). It is sandy loam, silt loam, loam, or clay loam. The C 
horizon is mildly alkaline or moderately alkaline. Botella 
soils in this survey area are browner and have higher pH 
values than is defined in the range for the series. This 
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difference, however, does not significantly affect their 
use and management. 


Clear Lake series 


The Clear Lake series consists of very deep, poorly 
drained soils that formed in alluvium that derived mainly 
from sedimentary rock sources. These soils are in basins 
or in areas of the coastal valley. The slopes are concave 
and range from O to 9 percent. The average annual 
precipitation ranges from 14 to 20 inches. The mean 
annual temperature is 57 degrees F. 

Clear Lake soils are similar to Altamont, Diablo, and 
Climara soils. They are associated with Omni and Pesca- 
dero soils. Altamont, Diablo, and Climara soils have a 
lithic or paralithic contact within a depth of 60 inches and 
in some horizons have moist chroma of 1.5 or more 
above a depth of 40 inches. Omni soils do not have 
intersecting slickensides, and the content of organic 
matter decreases irregularly with depth. The Pescadero 
soils have a natric horizon. 

Typical pedon of Clear Lake clay, drained, near Rus- 
sell City, 2,000 feet east and 1,650 feet north of the 
sewage disposal plant on Depot Road: 


Ap—0 to 9 inches; very dark gray (N 3/0) clay, black (N 
2/0) moist; strong coarse prismatic structure parting 
to coarse angular blocky; extremely hard, very firm, 
very sticky and very plastic; many fine tubular pores; 
neutral; gradual smooth boundary. 

A12—9 to 26 inches; very dark gray (N 3/0) clay, black 
(N 2/0) moist; strong coarse prismatic structure part- 
ing to coarse angular blocky; extremely hard, very 
firm, very sticky and very plastic; many very fine 
roots; very few very fine tubular pores; many slicken- 
sides; moderately alkaline; gradual wavy boundary. 

ACca—26 to 37 inches; very dark gray (N 3/0) clay, 
black (10YR 2/1) moist; strong coarse prismatic 
structure parting to coarse angular blocky; extremely 
hard, firm, very sticky and very plastic; common very 
fine roots; very few very fine tubular pores; many 
intersecting slickensides; lime occurring in seams; 
moderately alkaline; gradual smooth boundary. 

Cica—37 to 48 inches; dark gray (5Y 4/1) clay, very 
dark gray (5Y 3/1) moist; many fine distinct yellow- 
ish brown (10YR 5/4) mottles; weak fine angular 
blocky structure; slightly hard, friable, sticky and 
plastic; few very fine roots; few very fine pores; 
many intersecting slickensides; lime occurring as 
fine soft masses; moderately alkaline; gradual 
smooth boundary. 

C2ca—48 to 60 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; many fine 
distinct yellowish brown (10YR 5/6) mottles; weak 
fine angular blocky structure; hard, friable, sticky and 
plastic; no roots; many very fine tubular pores; lime 
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occurring throughout the soil matrix; moderately al- 
kaline. 


In summer, cracks that are 1/2 inch to 2 inches wide 
extend from the surface to the C horizon and form very 
coarse and coarse prismatic structure. 

The A horizon is dark gray, very dark gray, or black (N 
4/0, 3/0, 2/0). It is slightly acid to moderately alkaline. In 
some pedons, a few fine concretions of lime are in the 
Ap or Ai2 horizon. The C horizon is olive, light olive 
brown, grayish brown, dark gray, or dark grayish brown 
(BY 5/3; 2.5Y 5/4, 5/2, 4/1, 4/2) clay loam, silty clay 
loam, silty clay, or clay. 


Climara series 


The Climara series consists of moderately deep, well 
drained soils that formed in residuum of ultrabasic rock. 
Climara soils are on uplands and have slopes ranging 
from 30 to 50 percent. The average annual precipitation 
ranges from 18 to 22 inches, and the mean annual 
temperature is 57 degrees F. 

Climara soils are similar to Altamont, Diablo, and Clear 
Lake soils and are near Los Osos and Altamont soils. 
Altamont and Diablo soils have a paralithic contact at a 
depth greater than 40 inches. Clear Lake soils have 
chroma of less than 1.5 at a depth of 40 inches or more 
and do not have a paralithic or lithic contact. Los Osos 
soils have a mollic epipedon and an argillic horizon. 

Typical pedon of Climara clay, on a moderately steep 
west-facing grassy slope, in the hills east of San Lean- 
dro, 400 feet north of the county dog pound, in the 
NW1/4SW1/4NW1/4 of sec. 32, T. 2 W., R. 2 S. (pro- 
jected): 


A11—0 to 9 inches; black (10YR 2/1) clay, dry and 
moist; strong coarse prismatic structure; very hard, 
firm, sticky and very plastic; common fine roots; 
common fine tubular pores; neutral; diffuse wavy 
boundary. 

A12—9 to 22 inches; black (10YR 2/1) clay, dry and 
moist; strong coarse prismatic structure; very hard, 
firm, sticky and very plastic; common fine roots; 
common fine tubular pores; few intersecting slicken- 
sides; neutral; clear wavy boundary. 

A13—22 to 27 inches; black (10YR 2/1) clay, dry and 
moist; some splotches of variegated very dark gray- 
ish brown (2.5Y 3/2) and olive (5Y 4/4, 5/6) moist; 
strong coarse prismatic structure; very hard, firm, 
sticky and very plastic; common fine roots; common 
fine tubular pores; numerous slickensides; mildly al- 
kaline; clear wavy boundary. 

Cica—27 to 33 inches; variegated very dark brown 
(10YR 2/2), olive brown (2.5Y 4/4), and olive (2.5Y 
4/4) clay, dry and moist; moderate medium suban- 
gular blocky structure; very hard, firm, sticky and 
plastic; few fine roots; common fine tubular pores; 
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strongly effervescent; moderately alkaline; abrupt 
wavy boundary. 

C2r—33 to 40 inches; soft weathered ultrabasic rock that 
has yellowish brown and dark brown (10YR 5/6, 3/ 
3) coatings along fracture planes. 

R—140 inches; hard ultrabasic rock. 


These soils have cracks more than one inch wide that 
extend to a depth of 20 inches or more. Depth to bed- 
rock is 20 to 40 inches. The A horizon ranges from 16 to 
31 inches in thickness. In places, the lower part of this 
horizon is calcareous. The A horizon is black, very dark 
gray, or dark gray (10YR 2/1, 3/1, 4/1). The C horizon is 
as much as 35 percent pebbles. Some pedons do not 
have a C2r horizon. 


Contra Costa series 


The Contra Costa series consists of moderately deep, 
well drained soils that formed in residuum of metabasic 
and metasedimentary rock. These soils are on uplands. 
The slopes range from 30 to 50 percent. The average 
annual precipitation ranges from 14 to 18 inches. The 
mean annual temperature is 57 degrees F. 

Contra Costa soils are similar to Azule soils and are 
associated with Vallecitos soils. Azule soils have a para- 
lithic contact between 24 and 40 inches. Vallecitos soils 
have a lithic contact at a depth between 10 and 20 
inches. 

Typical pedon of Contra Costa clay loam, in a roadcut 
overlooking salt ponds, in Coyote Hills Regional Park, 
700 feet west and 700 feet north of water tower: 


A11—0 to 7 inches; brown (7.5YR 5/2) clay loam, dark 
brown (7.5YR 3/2) moist; massive; hard, friable, 
sticky and plastic; many very fine, fine, and medium 
roots; common fine and very fine tubular pores; 5 
percent small angular gravel; neutral; diffuse smooth 
boundary. 

A12—7 to 24 inches; brown (7.5YR 5/2) clay loam, dark 
brown (7.5YR 3/2) moist; massive; hard, friable, 
sticky and plastic; common medium and very fine 
roots; few medium and fine tubular pores; 5 percent 
small angular gravel; neutral; gradual smooth bound- 


ary. 

B21t—24 to 30 inches; reddish brown (5YR 4/4) heavy 
clay loam, dark reddish brown (5YR 3/3) moist; 
massive; very hard, friable, sticky and plastic; 
common very fine roots; few medium tubular pores; 
few very thin clay films; neutral; clear smooth bound- 
ary. 

B22t—30 to 35 inches; yellowish red (5YR 4/6) gravelly 
clay, dry and moist; massive; hard, firm, sticky and 
very plastic; few very fine roots; few very thin clay 
films; 15 percent gravel; neutral; abrupt wavy bound- 
ary. 

R—35 inches; fractured, partly weathered, metasedimen- 
tary bedrock. 
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The A horizon is dark reddish brown, brown, or dark 
brown (5YR 3/2, 3/3; 7.5YR 5/2, 4/2, 3/2). Gravel con- 
tent ranges from 5 to 15 percent. The A horizon is 
slightly acid or neutral. The B2t horizon is dark brown, 
reddish brown, or yellowish red (7.5YR 3/2, 4/4; 5YR 4/ 
4, 4/6). It is heavy clay loam or light clay and is as much 
as 25 percent cobbles, the largest percentage making up 
the lower part of the horizon. The B2t horizon is medium 
acid to neutral. Depth to bedrock ranges from 20 to 40 
inches. 


Danville series 


The Danville series consists of very deep, well drained 
soils that formed in alluvium that derived mainly from 
sedimentary rock sources. These soils are on low ter- 
races and alluvial fans and have slopes ranging from O 
to 9 percent. The average annual precipitation ranges 
from 14 to 20 inches, and the mean annual temperature 
is 57 degrees F. 

Danville soils are similar to and are near Botella and 
Rincon soils. Botella soils have a fine-loamy control sec- 
tion. Rincon soils have an ochric epipedon. 

Typical pedon of Danville silty clay loam, 2.5 miles 
north of intersection of Crow Canyon Road and Cull 
Canyon Road, in a roadcut on the east side of Cull 
Canyon Road (outside of the survey area): 


A11—0 to 10 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark gray (10YR 3/1) moist; weak fine 
granular structure; slightly hard, friable, sticky and 
plastic; many very fine roots; many very fine, 
common fine and medium, and few coarse pores; 
slightly acid; gradual smooth boundary. 

A12—10 to 21 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10YR 3/1) moist; weak fine 
granular structure; hard, friable, sticky and plastic; 
many very fine roots; many very fine, common fine, 
and few medium pores; slightly acid; gradual smooth 
boundary. 

B21t—21 to 39 inches; grayish brown (10YR 5/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
weak medium prismatic structure parting to strong 
medium blocky; very hard, firm, very sticky and plas- 
tic; common very fine roots; many very fine tubular 
pores; common thick continuous clay films on faces 
of peds and in pores; slightly acid; gradual smooth 
boundary. 

B22t—39 to 53 inches; grayish brown (10YR 5/2) heavy 
silty clay loam, dark grayish brown (10YR 4/2) 
moist; strong coarse blocky structure; very hard, 
firm, very sticky and plastic; few very fine roots; 
many very fine pores; common thick continuous clay 
films on faces of peds and in tubular pores; slightly 
acid; gradual smooth boundary. 

B3t—53 to 61 inches; grayish brown (10YR 5/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
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moderate coarse blocky structure; hard, friable, 
sticky and plastic; few very fine roots; common very 
fine pores; thick continuous clay films in tubular 
pores; few thick continuous clay films on faces of 
peds; neutral; gradual smooth boundary. 

C—61 to 80 inches; grayish brown (10YR 5/2) silty clay 
loam, dark brown (10YR 4/3) moist; massive; hard, 
friable, sticky and plastic; few very fine roots; few 
very fine pores; thin discontinuous clay films in some 
pores; neutral. 


The A1 horizon is dark gray, very dark gray, grayish 
brown, or dark grayish brown (10YR 4/1, 3/1, 5/2, 4/2). 
Structure is granular or subangular blocky. The B2t hori- 
zon is grayish brown or dark grayish brown (10YR 5/2, 
4/2) heavy silty clay loam, silty clay, or clay. It is slightly 
acid or neutral. The C horizon is grayish brown, brown, 
or dark yellowish brown (10YR 5/2, 5/3, 4/4). It is neu- 
tral to moderately alkaline. In some pedons, the C hori- 
zon is calcareous. 


Diablo series 


The Diablo series consists of deep, well drained soils 
that formed in residuum of calcareous, soft fine-grained 
sandstone or shale. These soils are on foothills near 
Mission San Jose. The slopes range from 9 to 50 per- 
cent. The average annual precipitation ranges from 14 to 
20 inches, and the mean annual temperature is 57 de- 
grees F. 

Diablo soils are similar to and are geographically asso- 
ciated with Altamont, Clear Lake, and Climara soils. Alta- 
mont soils have chroma of 2 or more throughout the 
profile. Clear Lake soils are very deep, nearly level to 
moderately sloping soils that do not have a paralithic 
contact within a depth of 80 inches. Climara soils have a 
lithic contact between depths of 20 and 40 inches. 

Typical pedon of Diablo clay, 1,325 feet east and 275 
feet north of the southwest corner of sec. 25, T. 2 S., R. 
1 E. (outside the survey area): 


Ap—0 to 6 inches; dark gray (5Y 4/1) clay, the immedi- 
ate surface crust being light gray (bY 7/1), very dark 
gray (5Y 3/1) moist; strong medium granular struc- 
ture in the upper 3 inches and strong coarse and 
medium blocky in the lower 3 inches; very hard, very 
firm, sticky and very plastic; common fine roots; few 
fine and very fine tubular pores; neutral; clear wavy 
boundary. 

A12—6 to 15 inches; dark gray (bY 4/1) silty clay, very 
dark gray (5Y 3/1) moist; moderate coarse prismatic 
structure parting to moderate coarse blocky; very 
hard, very firm, very sticky and very plastic; few fine 
exped roots; few fine and very fine tubular pores; 
few slickensides; matrix is noneffervescent except 
for occasional fine hard whitish lime nodules; mildly 
alkaline; clear smooth boundary. 
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A13ca—15 to 26 inches; variegated gray (5Y 5/1) and 
olive gray (5Y 5/2) silty clay, dark gray (BY 4/1) and 
olive gray (5Y 4/2) moist; moderate coarse prismatic 
structure parting to moderate medium blocky; very 
hard, very firm, sticky and very plastic; few fine 
exped roots; few fine and very fine tubular pores; 
many intersecting slickensides; slightly effervescent 
with few fine hard whitish lime nodules; mildly alka- 
line; clear wavy boundary. 

A14ca—26 to 32 inches; variegated gray (5Y 5/1) and 
olive gray (5Y 5/2) silty clay, dark gray (5Y 4/1) and 
olive gray (SY 4/2) moist; weak coarse prismatic 
structure that parts to weak medium blocky; very 
hard, very firm, sticky and very plastic; few fine 
exped roots; few fine and very fine tubular pores; 
numerous intersecting slickensides; slightly efferves- 
cent with few fine exped roots; few fine and very 
fine tubular pores; numerous intersecting slicken- 
sides; slightly effervescent with few fine hard whitish 
lime nodules; mildly alkaline; diffuse smooth bound- 
ary. 

ACca—32 to 42 inches; light olive gray (5Y 6/2) silty 
clay, olive gray (5Y 5/2) moist; weak medium suban- 
gular blocky structure; very hard, very firm, slightly 
sticky and plastic; few fine roots; few fine and very 
fine tubular pores; strongly effervescent with many 
fine whitish soft lime segregations; mildly alkaline; 
clear wavy boundary. 

C1—42 to 50 inches; variegated olive gray (bY 5/2) and 
light olive gray (5Y 6/2) silty clay loam that has 
many soft shale fragments, olive gray (5Y 5/2 and 
4/2) moist; weak fine and medium subangular 
blocky structure; very hard, very firm, slightly sticky 
and plastic; few fine roots; few fine and very fine 
tubular pores; strongly effervescent with many fine 
and medium whitish lime films and soft to hard lime 
nodules; moderately alkaline; clear smooth bound- 
ary. 

C2r—50 inches; light olive gray (5Y 6/2) thinly bedded 
shale; whitish lime coatings along bedding planes. 


Depth to bedrock ranges from 40 to 60 inches. The A 
horizon is dark gray, gray, or very dark gray (bY 4/1, 5/ 
1, 3/1) but may be mixed with olive gray (5Y 4/2) in the 
lower part. After a long dry period, cracks that are as 
much as 4 inches wide at the surface extend into the C 
horizon. The A horizon is slightly acid to mildly alkaline in 
the upper part and mildly alkaline or moderately alkaline 
in the lower part. In the upper part of the A horizon the 
Soil material typically is noncalcareous, but in some 
pedons there are a few fine lime nodules. 


Gaviota series 


The Gaviota series consists of shallow, well drained 
soils that formed in residuum of sandstone. These soils 
are on uplands and have slopes ranging from 15 to 50 
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percent. The average annual precipitation ranges from 
15 to 25 inches, and the mean annual air temperature is 
57 degrees F. 

Gaviota soils are similar to and are near the Maymen 
and Millsholm soils. The Maymen soils have a base 
saturation of less than 60 percent. The Millsholm soils 
have a cambic horizon. 

Typical pedon of Gaviota sandy loam, in the NW1/ 
4NE1/4 of sec. 30, T. 3 S., R. 2 W. (outside the survey 
area): 


A11—0 to 1 inch; brown (10YR 5/3) sandy loam, dark 
brown (10YR 4/3) moist; weak very fine granular 
structure; soft, friable, nonsticky and nonplastic; 
many very fine roots; many very fine pores; slightly 
acid; clear wavy boundary. 

A12—1 inch to 11 inches; brown (10YR 5/3) sandy 
loam, dark brown (10YR 4/3) moist; massive; slight- 
ly hard, friable, nonsticky and nonplastic; medium 
acid; abrupt irregular boundary. 

R—11 inches; yellowish brown (10YR 5/6) hard sand- 
stone. 


The A1 horizon is brown or grayish brown (10YR 4/3, 
5/3). It is medium acid to neutral. lt is as much as 15 
percent pebbles. Depth to bedrock ranges from 10 to 20 
inches. 


Laugenour series 


The Laugenour series consists of very deep, poorly 
drained soils that formed in recent alluvium from mixed 
sources. These soils are on alluvial plains adjacent to 
streams. They have slopes ranging from O to 2 percent. 
The average annual precipitation ranges from 15 to 18 
inches. The mean annual temperature is 57 degrees F. 

The Laugenour soils are associated with and are simi- 
lar to Sycamore soils. Sycamore soils are more than 18 
percent clay in the control section. 

Typical pedon of Laugenour loam, drained, in Fremont, 
.15 mile northwest of San Lorenzo Creek, 100 feet north- 
east of railroad track, .15 mile south-southwest of inter- 
section of Lewelling and Wick Boulevard, at the end of 
the trailer park: 


Ap—0 to 8 inches; grayish brown (2.5Y 5/2) loam, mixed 
very dark grayish brown and dark grayish brown 
(2.5Y 3/2, 4/2) moist; massive; hard, friable, sticky 
and plastic; many very fine and few fine roots; 
common fine tubular pores; moderately alkaline; 
clear smooth boundary. 

A12—8 to 19 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
common fine distinct dark yellowish brown (10YR 4/ 
4) mottles; massive; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots; many very fine and fine tubular pores; slightly 
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effervescent; moderately alkaline; abrupt wavy 
boundary. 

A13—19 to 23 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, very dark grayish brown (2.5Y 3/2) 
moist; many fine prominent dark yellowish brown 
(10YR 4/4) mottles; massive; slightly hard, friable, 
slightly sticky and nonplastic; common very fine 
roots; many very fine and fine tubular pores; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C1—23 to 40 inches; olive gray (5Y 5/2) loam, dark olive 
gray (5Y 3/2) moist; many medium prominent light 
brownish gray (2.5Y 6/2) and light gray (2.5Y 7/2) 
mottles; massive; slightly hard, friable, sticky and 
slightly plastic; few very fine roots; common very 
fine tubular pores; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

llC2—40 to 60 inches; grayish brown (2.5Y 5/2) and 
yellow (2.5Y 7/6) silty clay loam, olive gray (5Y 4/2) 
and olive (5Y 4/4) moist; massive; slightly hard, fri- 
able, sticky and plastic; no roots; few very fine 
pores; slightly effervescent with lime disseminated 
and in small soft masses; moderately alkaline. 


The A horizon is grayish brown or light grayish brown 
(2.5Y 5/2, 6/2). The soils are calcareous below a depth 
of 8 to 20 inches. The control section is stratified with 
thin lenses of silt loam. 


Los Gatos series 


The Los Gatos series consists of moderately deep, 
well drained soils that formed in residuum of interbedded 
sedimentary rock. These soils are on north-facing slopes 
or on toe slopes on uplands. The slopes range from 30 
to 75 percent. The average annual precipitation ranges 
from 15 to 25 inches. The mean annual temperature is 
56 degrees F. 

Los Gatos soils are associated with and are similar to 
Los Osos, Maymen, and Millsholm soils. Los Osos soils 
have a fine control section. Maymen and Millsholm soils 
have a lithic contact within a depth of 20 inches. 

Typical pedon of Los Gatos loam, in a roadcut in the 
SE1/4SE1/4SW1/4SW1/4 of sec. 3, T. 4 S, R. 2 E. 
(projected). This site is outside the survey area: 


A11—0 to 5 inches; brown (10YR 4/3) loam, dark brown 
(10YR 3/3) moist; moderate fine granular structure; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; many very fine roots; few fine and very fine 
interstitial pores; neutral; clear smooth boundary. 

A12—5 to 11 inches; brown (10YR 4/3) loam, dark 
brown (7.5YR 3/2) moist; moderate medium granu- 
lar structure; hard, friable, slightly sticky and slightly 
plastic; many very fine roots; few medium and fine 
tubular pores, many very fine tubular pores, and 
many very fine interstitial pores; neutral; gradual 
smooth boundary. 
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B1—11 to 19 inches; brown (10YR 4/3) loam, dark 
brown (7.5YR 3/2) moist; massive; hard, friable, 
slightly sticky and slightly plastic; many very fine and 
few fine and medium roots; few medium and fine 
tubular pores, many very fine tubular pores, and 
many very fine interstitial pores; many discontinuous 
clay films in pores; neutral; gradual smooth bound- 


ary. 

B2t—19 to 32 inches; reddish brown (5YR 5/4) heavy 
loam, dark reddish brown (5YR 3/4) moist; massive; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; many very fine and few fine and medium roots; 
few medium and fine and many very fine tubular 
pores and many very fine interstitial pores; continu- 
ous clay films in pores; neutral; gradual smooth 
boundary. 

B3t—32 to 40 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 4/4) moist; massive; slightly hard, fri- 
able, slightly sticky and slightly plastic; few very fine, 
fine, and medium roots; many very fine tubular and 
interstitial pores; slightly acid; gradual irregular 
boundary. 

R—40 inches; very pale brown (10YR 7/4) shattered 
sandstone. 


The A11 horizon is loam or silt loam. It is brown or 
dark brown (10YR 4/3, 3/3). Structure is moderate fine 
or moderate medium granular or subangular blocky. Re- 
action ranges from medium acid to neutral. The B2t 
horizon is heavy loam or clay loam that is as much as 15 
percent pebbles. It is brown or reddish brown (7.5YR 5/ 
4, 5YR 4/4). Depth to bedrock is 24 to 40 inches. 


Los Osos series 


The Los Osos series consists of moderately deep, well 
drained soils that formed in residuum of interbedded 
sedimentary rock. The slopes range from 9 to 75 per- 
cent. The average annual precipitation ranges from 15 to 
25 inches, and the mean annual temperature is 57 de- 
grees F. 

Los Osos soils are similar to Los Gatos soils and are 
associated with Los Gatos, Maymen, and Millsholm soils. 
Los Gatos soils have a fine-loamy control section. 
Maymen and Millsholm soils have a lithic contact within 
a depth of 20 inches. 

Typical pedon of Los Osos silty clay loam, 40 feet east 
and 120 feet south of the northwest corner of sec. 19, T. 
2 S., R. 1 W. (projected). This site is outside the survey 
area: 


A1—0 to 8 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (2.5Y 3/2) moist; 
moderate medium granular structure; hard, friable, 
sticky and plastic; few medium and many fine and 
very fine roots; few medium and common very fine 
pores; few worm casts; medium acid; gradual wavy 
boundary. 
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B21t—8 to 24 inches; dark grayish brown (10YR 4/2) 
heavy silty clay loam, very dark grayish brown (10YR 
3/2) moist; moderate medium subangular blocky 
structure; hard, friable, sticky and plastic; few fine 
and many very fine roots; few medium and common 
very fine pores; many moderately thick clay films on 
faces of peds; slightly acid; gradual wavy boundary. 

B22t—24 to 30 inches; dark grayish brown (10YR 4/2) 
silty clay loam, dark brown (10YR 3/3) moist; mod- 
erate medium subangular blocky structure; hard, fri- 
able, sticky and plastic; few fine and many very fine 
roots; few medium and fine and common very fine 
pores; common thin clay films in pores and on faces 
of peds; slightly acid; clear irregular boundary. 

Cr—30 inches; pale olive (5Y 6/3) weathered shale. 


The A1 horizon is grayish brown or dark grayish brown 
(10YR 5/2, 4/2). It is medium acid or slightly acid. Struc- 
ture is weak to moderate medium granular or fine suban- 
gular blocky. The B2t horizon is dark grayish brown or 
grayish brown (10YR 4/2, 5/2). Interbedded sedimentary 
rock is at a depth of 24 to 40 inches. 


Marvin series 


The Marvin series consists of very deep, somewhat 
poorly drained soils on low alluvial terraces. These soils 
formed in mixed alluvium that derived mainly from sedi- 
mentary rock sources. The slopes range from O to 2 
percent. The average annual precipitation ranges from 
15 to 18 inches. The mean annual temperature is 57 
degrees F. 

Marvin soils are similar to Rincon soils and are associ- 
ated with Danville and Pescadero soils. Rincon soils are 
well drained. Danville soils have a mollic epipedon. Pes- 
cadero soils have a natric horizon. 

Typical pedon of Marvin silt loam, saline-alkali, in the 
city of Newark, about 1,200 feet northwest of the inter- 
section of Central and Filbert Streets, 1,300 feet south- 
west of Filbert Street, SE1/4SW1/4SW1/4 of sec. 1, T. 
5 S., R. 2 W. 


Ap—0 to 4 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, friable, slightly sticky and slightly plastic; many 
very fine and fine roots; many very fine and few fine 
tubular pores; neutral; clear smooth boundary. 

Bit—4 to 11 inches; grayish brown (10YR 5/2) heavy 
silty clay loam, very dark gray (10YR 3/1) moist; 
dark grayish brown (2.5Y 4/2) stains, very dark gray- 
ish brown (2.5Y 3/2) moist; moderate coarse angu- 
lar blocky structure; very hard, firm, sticky and plas- 
tic; many very fine roots; many very fine tubular 
pores; moderately alkaline; gradual smooth bound- 
ary. 

B21t—11 to 23 inches; grayish brown (2.5Y 5/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; few fine 
distinct light yellowish brown (2.5Y 6/4) mottles, 
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olive brown (2.5Y 4/4) moist; moderate coarse an- 
gular blocky structure; hard, firm, sticky and plastic; 
common very fine roots; common very fine tubular 
pores; continuous moderately thick clay films on 
faces of peds; very slightly effervescent; moderately 
alkaline; diffuse smooth boundary. 

B22t—23 to 36 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; common 
medium and coarse distinct gray (10YR 5/1) mot- 
tles, very dark gray (10YR 3/1) moist; moderate 
coarse angular blocky structure; hard, firm, sticky 
and plastic; few very fine roots; common very fine 
tubular pores; common moderately thick clay films 
on faces of peds; strongly effervescent, soft masses 
of lime; moderately alkaline; clear smooth boundary. 

C—36 to 60 inches; light brownish gray (2.5Y 6/2) and 
light yellowish brown (2.5Y 6/3) heavy clay loam, 
dark grayish brown (2.5Y 4/2) and olive brown (2.5Y 
4/4) moist; few fine and medium distinct olive gray 
(5Y 5/2) mottles, dry and moist; weak coarse angu- 
lar blocky structure; hard, friable, sticky and slightly 
plastic; many very fine tubular pores; few thin clay 
films on faces of peds and lining pores; violently 
effervescent, soft masses of lime; moderately alka- 
line. 


The A horizon is 3 to 12 inches thick. It ranges from 
grayish brown to dark grayish brown (10YR 5/2, 4/2). 
The A horizon is neutral to mildly alkaline. The B2t hori- 
zon is 20 to 25 inches thick. It is grayish brown or dark 
grayish brown (2.5Y 5/2, 4/2) heavy clay loam, heavy 
silty clay loam, silty clay, or clay. The C horizon is dark 
grayish brown, light brownish gray, or light olive brown 
(2.5Y 4/2, 6/2, 5/6). It ranges from loam to heavy clay 
loam. In places, small concretions and soft masses of 
lime are in the upper part of the C horizon. 


Maymen series 


The Maymen series consists of shallow, somewhat 
excessively drained soils that formed in residuum of 
sedimentary rock. The slopes range from 30 to 75 per- 
cent. The average annual precipitation ranges from 18 to 
26 inches. The mean annual temperature is 56 degrees 
F: 

Maymen soils are similar to and are associated with 
Gaviota and Millsholm soils. Gaviota and Millsholm soils 
have a base saturation of more than 60 percent. 

Typical pedon of Maymen loam, in the city of Oakland, 
on a southwest-facing slope at the intersection of Sky- 
line Boulevard and Manzanita Drive, opposite Snake 
Road: 


A1—0 to 9 inches; light brownish gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak fine 
granular structure; slightly hard, friable, sticky and 
slightly plastic; many fine, medium, and coarse 
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roots; many fine interstitial and tubular pores; strong- 
ly acid; diffuse wavy boundary. 

B2—9 to 19 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium and fine subangular blocky structure; slight- 
ly hard, friable, sticky and slightly plastic; many fine, 
medium, and coarse roots; many fine interstitial and 
tubular pores; strongly acid; clear wavy boundary. 

R—19 inches; light yellowish brown (10YR 6/4) shale 
that has dark yellowish brown (10YR 4/4) coatings. 


The A horizon is light brownish gray or pale brown 
(10YR 6/2, 6/3). The B2 horizon is loam, silt loam, and 
light clay loam. Depth to bedrock ranges from 10 to 20 
inches. 


Millsholm series 


The Millsholm series consists of shallow, well drained 
soils that formed in residuum of shale and fine grained 
sandstone. The slopes range from 9 to 75 percent. The 
average annual precipitation ranges from 15 to 25 inches. 
The mean annual temperature is 57 degrees F. 

Millsholm soils are similar to Gaviota and Maymen 
soils. Gaviota soils are less than 18 percent clay and do 
not have a cambic horizon. Maymen soils have a base 
saturation of less than 60 percent. 

Typical pedon of Millsholm silt loam, near the junction 
of Palomares and Stonybrook Roads, in the SE1/4SE1/ 
4NE1/4 sec. 28, T. 3 S., R. 1 W. 


A1—0 to 7 inches; grayish brown (2.5Y 5/2) silt loam, 
olive brown (2.5Y 4/3) moist; massive; hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine pores; few worm casts; 
medium acid; clear smooth boundary. 

B21—7 to 14 inches; light olive brown (2.5Y 5/3) silt 
loam, olive brown (2.5Y 3/3) moist; massive; hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine pores; few thin discontinu- 
ous clay films in pores; medium acid; clear smooth 
boundary. 

B22—14 to 20 inches; light olive brown (2.5Y 5/4) silt 
loam, olive brown (2.5Y 4/4) moist; massive; very 
hard, firm, sticky and plastic; many fine roots; many 
very fine pores; few thin continuous clay films in 
pores; medium acid; clear irregular boundary. 

R—20 inches; grayish brown (2.5Y 5/2) shale, dark gray- 
ish brown (2.5Y 4/2) moist. 


The A1 horizon is light olive brown (2.5Y 5/4) or gray- 
ish brown (2.5Y 5/2) loam or silt loam. It is medium acid 
or slightly acid. The B2 horizon is massive or has weak 
fine to medium subangular blocky structure. The bedrock 
is at a depth of 10 to 20 inches. 
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Montara series 


The Montara series consists of shallow, well drained 
soils that formed in residuum of ultrabasic rock. The 
slopes range from 30 to 75 percent. The average annual 
precipitation ranges from 18 to 20 inches. The mean 
annual temperature is 58 degrees F. 

Montara soils are similar to Climara, Maymen, and 
Millsholm soils. Climara soils are fine textured and have 
slickensides. Millsholm and Maymen soils have an ochric 
epipedon. 

Typical pedon of Montara clay loam, in the Oakland 
Hills, on an east-facing slope, in Joaquin Miller Park, in 
the SW1/4NW1/4, sec. 34, T. 1 S., R. 3 VV. (projected): 


A11—0 to 6 inches; very dark grayish brown (10YR 3/2) 
clay loam, very dark brown (10YR 2/2) moist; mod- 
erate fine granular structure; slightly hard, friable, 
sticky and plastic; many fine, medium, and coarse 
roots; many fine interstitial pores; mildly alkaline; dif- 
fuse smooth boundary. 

A12—6 to 14 inches; very dark grayish brown (10YR 3/ 
2) clay loam, very dark brown (10YR 2/2) moist; 
moderate very fine granular structure; slightly hard, 
friable, sticky and plastic; many fine, medium, and 
coarse roots; many very fine interstitial pores; mod- 
erately alkaline; abrupt wavy boundary. 

R—14 inches; ultrabasic rock. 


The A1 horizon is very dark grayish brown, dark gray- 
ish brown, dark gray, or very dark gray (10YR 3/2, 4/2, 
4/1, 3/1). In places, the lower part of the A12 horizon is 
calcareous. Depth to bedrock is 10 to 20 inches. 


Omni series 


The Omni series consists of very deep, poorly drained 
soils that formed in alluvium that derived from mixed 
rock sources. These soils are on the lower flood plains. 
The slopes are 0 to 2 percent. The average annual 
precipitation ranges from 15 to 18 inches. The mean 
annual temperature is 57 degrees F. 

Omni soils are associated with Botella, Clear Lake, 
and Marvin soils. Botella soils are well drained and have 
a fine-loamy control section. Clear Lake soils have inter- 
secting slickensides. Marvin soils are somewhat poorly 
.drained and have a fine control section. 

Typical pedon of Omni silty clay loam, drained, in the 
NW1/4NW1/4NE1/4 of sec. 27, T. 4 S., R. 2 W. (pro- 
jected): 


Ap—0 to 6 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark brown (10YR 2/2) moist; weak fine 
granular structure; hard, friable, slightly sticky and 
plastic; many very fine and fine and few medium 
roots; many fine tubular and interstitial pores; mod- 
erately alkaline; clear wavy boundary. 
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A12—6 to 15 inches; grayish brown (10YR 5/2) silty clay 
that has common fine distinct mottles; very dark 
gray (bY 3/1) moist; weak fine subangular blocky 
structure; hard, friable, sticky and plastic; common 
fine roots; many very fine tubular pores; slightly ef- 
fervescent; moderately alkaline; diffuse wavy bound- 
ary. 

B21g—15 to 25 inches; dark gray (5Y 4/1) clay with 
common medium prominent light yellowish brown 
(2.5Y 6/4) mottles, dark olive gray (5Y 3/2) moist; 
weak medium subangular blocky structure; hard, fri- 
able, sticky and plastic; common fine roots; many 
very fine tubular pores; slightly effervescent; mildly 
alkaline; clear smooth boundary. 

B22cag—25 to 35 inches; light olive brown (2.5Y 5/4) 
clay that has common medium prominent gray (2.5Y 
6/1) and yellowish brown (10YR 5/6) mottles, very 
dark gray (N 3/0) moist; weak medium subangular 
blocky structure; hard, friable, sticky and plastic; few 
fine roots; many very fine tubular pores; strongly 
effervescent, soft masses of lime; moderately alka- 
line; gradual wavy boundary. 

B23cag—35 to 52 inches; light olive brown (2.5Y 5/4) 
clay that has many coarse distinct gray (2.5Y 6/1) 
and light yellowish brown (2.5Y 6/4) mottles, dark 
gray (N 4/0) moist; weak medium and fine subangu- 
lar blocky structure; hard, friable, sticky and plastic; 
very few fine roots; many fine tubular pores; strongly 
effervescent, soft masses of lime; moderately alka- 
line; gradual smooth boundary. 

Cca—52 to 60 inches; light olive brown (2.5Y 5/4) silty 
clay loam that has few fine faint light olive brown 
(2.5Y 5/6) mottles, olive brown (2.5Y 4/4) moist; 
weak fine subangular blocky structure; hard, friable, 
slightly sticky and plastic; no roots; few fine tubular 
pores; strongly effervescent; moderately alkaline. 


The A horizon is grayish brown, dark grayish brown, 
very dark grayish brown, gray, or dark gray (10YR 5/2, 
4/2, 3/2, 5/1, 4/1). The B2 horizon is dark gray, grayish 
brown, and light olive brown (10YR 4/1, 5/2; 2.5Y 5/4). 
It is heavy silty clay loam, silty clay, or clay. The C 
horizon is light olive brown, olive brown, or olive yellow 
(2.5Y 5/4, 4/4, 6/6). It is silty clay loam or clay loam. In 
places, this horizon has thin strata of very fine sand. 


Pescadero series 


The Pescadero series consists of very deep, poorly 
drained soils that formed in alluvium that derived from 
sedimentary rock sources. These soils are on the basin 
rims. They have slopes of less than 2 percent. The 
average annual precipitation ranges from 14 to 18 
inches. The mean annual temperature is 57 degrees F. 

Pescadero soils are similar to Clear Lake and Marvin 
soils, which do not have a natric horizon. 
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Typical pedon of Pescadero clay, drained, north of the 
city of Livermore, 150 feet south of Hartford Avenue and 
0.7 mile east of the junction of North Livermore and 
Hartford Avenues (outside the survey area): 


A2—0 to 2 inches; gray (10YR 5/1) clay loam, dark gray 
(10YR 4/1) moist; weak thin platy structure; hard, 
friable, sticky and plastic; common very fine roots; 
few fine tubular pores; slightly acid; clear wavy 
boundary. 

B21t—2 to 12 inches; dark gray (N 4/0) clay, very dark 
gray (N 3/0) moist; few fine prominent olive (5Y 4/3) 
mottles; moderate medium prismatic structure; very 
hard, firm, slightly sticky and plastic; common very 
fine roots; many very fine tubular pores; few thin 
clay films on faces of peds; moderately alkaline; 
gradual wavy boundary. 

B22t—12 to 20 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; common fine prominent very dark 
gray (5Y 3/1) mottles; moderate medium prismatic 
structure; very hard, firm, slightly sticky and plastic; 
few very fine roots; many very fine tubular pores; 
common moderately thick clay films on faces of 
peds; slightly effervescent; moderately alkaline; 
gradual wavy boundary. 

B23tca—20 to 30 inches; light gray (5Y 7/1) clay, gray 
(SY 5/1) moist; moderate medium prismatic struc- 
ture; hard, firm, sticky and plastic; few very fine and 
fine roots; many very fine tubular pores; common 
moderately thick clay films on faces of peds; strong- 
ly effervescent; moderately alkaline; gradual wavy 
boundary. 

Cica—30 to 40 inches; gray (5Y 6/1) clay loam, gray 
(SY 5/1) moist; massive; very hard, firm, slightly 
sticky and plastic; no roots; many very fine tubular 
pores; violently effervescent, soft masses of lime; 
moderately alkaline; gradual wavy boundary. 

C2ca—40 to 58 inches; light olive gray (5Y 6/2) clay 
loam, olive gray (5Y 5/2) moist; massive; very hard, 
firm, slightly sticky and plastic; common very fine 
tubular pores; violently effervescent, soft masses of 
lime; moderately alkaline; gradual wavy boundary. 

C3ca—58 to 72 inches; light gray (5Y 7/2) clay loam, 
olive gray (5Y 5/2) moist; massive; hard, firm, slight- 
ly sticky and plastic; few very fine tubular pores; 
violently effervescent, many soft masses of lime; 
moderately alkaline. 


Drainage of the Pescadero soils has been improved by 
the use of deep drainage ditches and natural stream 
cutting. The water table is below a depth of 4 feet in 
most years. In winter, these soils are subject to ponding 
where surface drainage is not provided. 

The A2 horizon is gray, light gray, or light brownish 
gray (10YR 5/1, 7/1, 6/2) loam or clay loam. It is domi- 
nantly slightly acid or moderately alkaline but is strongly 
alkaline in ponded areas. If present, the A1 horizon is 
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dark gray or dark grayish brown (10YR 4/1, 4/2) clay 
loam or silty clay loam. The B2t horizon is moderately 
alkaline or strongly alkaline. Structure is columnar or 
prismatic. Content of saline and alkali salts increases 
with depth. In some pedons, gypsum is at a depth of 36 
to 48 inches. 


Pleasanton series 


The Pleasanton series consists of very deep, well 
drained soils that formed on low terraces in alluvium that 
derived from sedimentary rock sources. The slopes 
range from 0 to 5 percent. The average annual precipita- 
tion is 16 inches. The mean annual temperature is 57 
degrees F. 

Pleasanton soils are similar to Rincon soils, which are 
more than 35 percent clay in the argillic horizon. 

Typical pedon of Pleasanton gravelly loam, in the 
SE1/4NE1/4NE1/4 of sec. 24, T. 3 S., R. 2 E. (outside 
the survey area): 


Ap—0 to 9 inches; grayish brown (10YR 5/2) gravelly 
loam, very dark grayish brown (10YR 3/2) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; many very fine and common fine and 
medium roots; common very fine and fine interstitial 
pores; 20 percent gravel; slightly acid; abrupt 
smooth boundary. 

A12—9 to 21 inches; grayish brown (10YR 5/2) gravelly 
loam, very dark grayish brown (10YR 3/2) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; many very fine and common fine and 
medium roots; common very fine and fine interstitial 
pores; 20 percent gravel; neutral; clear smooth 
boundary. 

B2t—21 to 48 inches; brown (10YR 4/3) gravelly sandy 
clay loam, dark brown (10YR 3/3) moist; moderate 
medium subangular blocky structure; very hard, fri- 
able, sticky and plastic; common very fine and fine 
roots; many very fine and fine and few medium 
tubular pores; common moderately thick clay films 
on faces of peds and lining pores; 20 percent 
gravel; neutral; gradual wavy boundary. 

B3t—48 to 64 inches; brown (10YR 4/3) gravelly loam, 
dark brown (10YR 3/3) moist; weak medium suban- 
gular blocky structure; very hard, friable, sticky and 
plastic; few very fine roots; many very fine and 
common fine pores; few thick and few thin clay films 
on faces of peds and lining pores; 20 percent 
gravel; neutral; gradual wavy boundary. 

C—64 to 72 inches; yellowish brown (10YR 5/4) gravelly 
fine sandy loam, dark yellowish brown (10YR 4/4) 
moist; massive; hard, friable, sticky and slightly plas- 
tic; many very fine, common fine, and few medium 
pores; few thin clay films in pores; 25 percent 
gravel; mildly alkaline. 
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The A horizon is grayish brown, brown, or pale brown 
(10YR 5/2, 5/3, 6/3). The B2t horizon is dark brown or 
brown (10YR 4/3, 5/3). Reaction is neutral or mildly 
alkaline. The C horizon is gravelly silt loam, gravelly 
loam, or gravelly fine sandy loam. Gravel content ranges 
from 15 to 35 percent throughout. In some pedons, the 
C horizon is calcareous. 


Reyes series 


The Reyes series consists of very deep, very poorly 
drained soils on tidal flats. These soils formed in alluvium 
that derived from mixed sources. The average annual 
precipitation ranges from 14 to 18 inches. The mean 
annual temperature is 57 degrees F. 

Reyes soils are near Laugenour, Pescadero, and Wil- 
lows soils. Laugenour soils are stratified sandy loam, fine 
sandy loam, and loam. Pescadero soils have a natric 
horizon. Willows soils have intersecting slickensides. 

Typical pedon of Reyes clay, in the city of Hayward, 
500 feet northeast of the end of the flood control road 
adjacent to the flood control channel, T. 4 S., R. 3 W. 
(This pedon is covered by water at high tide.) 


A1—0 to 6 inches; olive gray (5Y 4/2) clay, dark olive 
gray (5Y 3/2) moist; massive; hard, friable, sticky 
and plastic; many fine, medium, and coarse roots; 
estimated 5 percent fibers; strongly alkaline; clear 
smooth boundary. 

C1—6 to 18 inches; mottled dark greenish gray (5GY 4/ 
1) and black (N 2/0) clay; massive; hard, friable, 
sticky and plastic; many fine, medium, and coarse 
roots; strong odor of hydrogen sulfide when treated 
with hydrochloric acid; strongly alkaline; clear 
smooth boundary. 

C2—18 to 23 inches; mottled dark greenish gray (5GY 
4/1) and black (N 2/0, 10YR 2/1) clay; massive; 
hard, friable, sticky and plastic; many fine roots; 
strong odor of hydrogen sulfide when treated with 
hydrochloric acid; strongly alkaline; clear smooth 
boundary. 

C3—23 to 42 inches; mottled dark greenish gray (5GY 
4/1) and black (N 2/0) clay; massive; hard, friable, 
sticky and plastic; no roots; strong odor of hydrogen 
sulfide when treated with hydrochloric acid; strongly 
alkaline; gradual smooth boundary. 

C4—42 to 72 inches; dark greenish gray (5GY 4/1) silty 
clay; massive; hard, friable, sticky and plastic; strong 
odor of hydrogen sulfide when treated with hydro- 
chloric acid; strongly alkaline. 


Reyes soils are very poorly drained unless the drain- 
age has been altered. This soil is covered with water at 
high tides. The A1 horizon is olive gray, dark gray, or 
dark grayish brown (5Y 5/2, 4/1, 2.5Y 4/2). The upper 
part of the C horizon has black (N 2/0), reddish brown, 
and yellowish brown (5YR 5/4, 10YR 5/6) mottles. The 
C horizon is strongly alkaline except where the water 
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table has been lowered. Some pedons have jarosite in 
the C horizon, but most sulfides occur as black (N 2/0) 
mottling that becomes dark gray when exposed to air or 
when treated with dilute hydrochloric acid. 


Rincon series 


The Rincon series consists of very deep, well drained 
soils that formed in alluvium that derived from sedimen- 
tary rock sources. These soils are on low terraces. The 
slopes range from 0 to 2 percent. The average annual 
precipitation ranges from 14 to 20 inches. The mean 
annual temperature is 57 degrees F. 

Rincon soils are associated with and are similar to 
Danville, Marvin, and Pleasanton soils. Danville soils 
have a mollic epipedon. Marvin soils are somewhat 
poorly drained. Pleasanton soils are less than 35 percent 
clay in the argillic horizon. 

Typical pedon of Rincon clay loam, 150 feet west of 
Mountain House Road, between Mountain House School 
and an east-west dirt road in the SE1/4SE1/4SE1/ 
4NW1/4 of sec. 6, T. 2 S., R. 4 E. (outside the survey 
area): 


Ap—0 to 8 inches; grayish brown (10YR 5/2) clay loam, 
dark brown (10YR 3/3) moist; massive; very hard, 
friable, sticky and plastic; many fine and few medium 
and very fine roots; common fine and few very fine 
and medium tubular pores; neutral; abrupt smooth 
boundary. 

A12—8 to 16 inches; dark grayish brown (10YR 4/2) 
clay loam, dark brown (10YR 3/3) moist; massive; 
very hard, friable, sticky and plastic; many fine and 
very fine roots; common fine and very fine tubular 
pores; neutral; abrupt smooth boundary. 

B21t—16 to 28 inches; dark grayish brown (10YR 4/2) 
heavy clay loam, dark brown (10YR 3/3) moist; 
weak coarse blocky structure; very hard, friable, 
sticky and plastic; many fine and very fine roots; 
many fine and very fine tubular pores; few thin clay 
films on faces of peds and lining pores; neutral; 
gradual wavy boundary. 

B221—28 to 38 inches; brown (10YR 5/3) and grayish 
brown (10YR 5/2) clay, dark brown (10YR 4/3) and 
dark grayish brown (10YR 4/2) moist; moderate 
coarse blocky structure; extremely hard, firm, sticky 
and very plastic; few fine and many very fine roots; 
common fine and very fine tubular pores; common 
thin clay films on faces of peds and lining pores; 
neutral; gradual wavy boundary. 

B3t—38 to 52 inches; brown (10YR 5/3) clay, dark 
brown (10YR 4/3) moist; moderate medium blocky 
structure; extremely hard, very firm, sticky and very 
plastic; few fine and very fine roots; common fine 
and very fine tubular pores; common thin and few 
moderately thick clay films on faces of peds and 
lining pores; mildly alkaline; gradual wavy boundary. 
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Cca—-52 to 60 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; mas- 
sive; extremely hard, very firm, slightly sticky and 
very plastic; few very fine roots; common fine and 
very fine pores; moderately thick clay films lining 
pores; strongly effervescent, seams of lime; moder- 
ately alkaline. 


The A horizon is grayish brown, dark grayish brown, or 
brown (10YR 5/2, 4/2, 4/3). It is slightly acid or neutral. 
The B2t horizon is dark grayish brown, brown, or dark 
yellowish brown (10YR 4/2, 5/3, 4/6). It is neutral to 
moderately alkaline. In a few pedons, the B2t horizon is 
slightly effervescent. The C horizon is yellowish brown or 
light yellowish brown (10YR 5/6, 6/4) loam, clay loam, 
or silty clay loam. 


Sycamore series 


The Sycamore series consists of very deep, poorly 
drained soils that formed in alluvium that derived from 
sedimentary rock sources. These soils are on flood 
plains. The slopes range from O to 2 percent. The aver- 
age annual precipitation ranges from 14 to 18 inches. 
The mean annual temperature is 57 degrees F. 

Sycamore soils are associated with Laugenour and 
Yolo soils. Laugenour soils are less than 18 percent clay 
between depths of 10 and 40 inches. Yolo soils are well 
drained. 

Typical pedon of Sycamore silt loam, 1,250 feet east 
of Hopyard Road, 50 feet north of Black Avenue, and 1/4 
mile north of Pleasanton (outside the survey area): 


Ap—0 to 7 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium granular structure; slightly hard, friable, 
sticky and slightly plastic; many fine roots; few fine 
tubular pores and common medium interstitial pores; 
moderately alkaline; gradual smooth boundary. 

A12—7 to 18 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hara, friable, sticky and slightly plastic; many 
fine roots; few fine tubular pores; moderately alka- 
line; gradual smooth boundary. 

B21—18 to 30 inches; grayish brown (2.5Y 5/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; few fine 
prominent yellowish brown (10YR 5/6) mottles; mas- 
sive; slightly hard, friable, sticky and slightly plastic; 
few fine roots; few fine tubular pores and few 
medium interstitial pores; slightly effervescent; mod- 
erately alkaline; gradual smooth boundary. 

B22—30 to 44 inches; light olive gray (5Y 6/2) silt loam, 
olive gray (5Y 5/2) moist; common fine distinct dark 
yellowish brown (10YR 4/4) mottles; massive; slight- 
ly hard, friable, slightly sticky and slightly plastic; few 
fine roots; few and very few fine tubular pores; 
strongly effervescent, small soft whitish concretions 
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and seams of lime; moderately alkaline; abrupt 
smooth boundary. 

C—44 to 60 inches; light olive gray (5Y 6/2) heavy silt 
loam, olive gray (5Y 4/2) moist; common fine and 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; slightly hard, friable, sticky and plastic; few 
fine roots; very few fine tubular pores; strongly effer- 
vescent; small soft whitish nodules and seams of 
lime; moderately alkaline. 


The A horizon is light brownish gray or grayish brown 
(2.5Y 6/2, 10YR 5/2). It is neutral to moderately alkaline. 
The B horizon is grayish brown, light brownish gray, or 
light olive gray (2.5Y 5/2, 6/2, 5Y 6/2). The C horizon is 
light olive gray or light olive brown (5Y 6/2, 2.5Y 5/4) 
heavy silt loam or clay. 


Tierra series 


The Tierra series consists of very deep, moderately 
well drained soils on dissected terraces and terrace rem- 
nants. These soils formed in weakly consolidated, strati- 
fied old alluvium interspersed with beds of sandstone. 
The slopes range from 0 to 30 percent. The average 
annual precipitation ranges from 15 to 20 inches. The 
mean annual temperature is 57 degrees F. 

Tierra soils are associated with Azule soils and they 
are near Diablo and Danville soils. Azule soils do not 
have an abrupt boundary between the A and B horizons; 
they have a paralithic contact between depths of 20 and 
40 inches. Diablo soils are more than 35 percent clay 
throughout the solum and have intersecting slickensides. 
Danville soils have a mollic epipedon. 

Typical pedon of Tierra loam, 100 feet northeast of 
Paseo Padre Parkway, 1/8 mile northwest of the inter- 
section of Washington Boulevard and Paseo Padre Park- 
way, and 1/8 mile southeast of Paseo Padre and Inter- 
state 680 overpass, in the NE1/4NE1/4 of sec. 2, T. 5 
S., R. 1 ۷۷۰ (projected): 


Ap—0 to 6 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; massive; hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; many very fine and fine tubular 
pores; slightly acid; clear smooth boundary. 

A12—6 to 11 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, friable, sticky and slightly plastic; slightly acid; 
clear smooth boundary. 

A2—11 to 12 inches; gray (10YR 6/1) loam, dark gray 
(10YR 4/1) moist; weak thin platy structure; soft, 
friable, slightly sticky and slightly plastic; common 
very fine and fine horizontal roots; common very fine 
and fine tubular and interstitial pores; slightly acid; 
abrupt smooth boundary. 

B21t—12 to 17 inches; very dark grayish brown (10YR 
3/2) clay, dry or moist; strong coarse prismetic 
structure; very hard, firm, sticky and very plastic; few 
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very fine and fine exped roots; common very fine 
and fine tubular pores; many thick clay films on 
faces of peds; neutral; clear wavy boundary. 

B22t—17 to 24 inches; grayish brown (10YR 5/2) clay 
that has gray (10YR 5/1) stains on peds, dark gray- 
ish brown (10YR 4/2) moist; strong coarse prismatic 
structure; very hard, firm, sticky and very plastic; few 
very fine and fine exped roots; few very fine and fine 
tubular pores; many thick clay films on faces of 
peds; neutral; clear wavy boundary. 

B3t—24 to 32 inches; brown (10YR 5/3) clay, dark 
brown (10YR 3/3) moist; moderate coarse angular 
blocky structure; very hard, firm, sticky and plastic; 
very few very fine interstitial and tubular pores; 
common thin clay films on faces of peds; neutral; 
clear wavy boundary. 

C—32 to 60 inches; variegated yellowish brown (10YR 
5/4) and brown (10YR 5/3) sandy clay loam, dark 
yellowish brown (10YR 4/4) moist; many medium 
distinct very pale brown (10YR 7/4) mottles; mas- 
sive; very hard, firm, sticky and plastic; neutral. 


The A1 horizon is dark grayish brown, grayish brown, 
or dark gray (10YR 4/2, 5/2, 4/1). Reaction is medium 
acid or slightly acid. The A2 horizon is also medium acid 
or slightly acid. It is sandy loam or loam. The B2t horizon 
is very dark brown, grayish brown, dark grayish brown, or 
very dark grayish brown (10YR 2/2, 4/2, 5/2, 3/2). The 
C horizon is sandy clay loam or clay loam. 


Vallecitos series 


The Vallecitos series consists of shallow, well drained 
soils that formed in residuum of metasedimentary rock. 
The slopes range from 30 to 50 percent. The average 
annual precipitation ranges from 14 to 18 inches. The 
mean annual temperature is 57 degrees F. 

Vallecitos soils are similar to Contra Costa soils, which 
have a lithic contact between depths of 20 to 40 inches. 

Typical pedon of Vallecitos gravelly loam, in the SW1/ 
4SW1/4 of sec. 9, T. 5 S., R. 4 E. (outside the survey 
area): 


A11—0 to 1 1/2 inches; brown (10YR 5/3) gravelly 
loam, dark brown (10YR 3/3) moist; moderate 
medium granular structure; soft, friable, slightly 
sticky and plastic; many very fine roots; many very 
fine pores; 20 percent gravel; neutral; clear smooth 
boundary. 

A12—1 1/2 to 6 inches; brown (10YR 5/3) gravelly 
loam, dark brown (10YR 3/3) moist; massive; hard, 
friable, slightly sticky and plastic; many very fine 
roots; many very fine pores; 20 percent gravel; neu- 
tral; abrupt wavy boundary. 

B21t—6 to 12 inches; reddish brown (5YR 4/3) heavy 
clay loam, dark reddish brown (5YR 3/3) moist; 
weak medium angular blocky structure; very hard, 
firm, slightly sticky and very plastic; many very fine 
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roots; many very fine pores; thin continuous clay 
films lining pores and as bridges; 10 percent gravel; 
neutral; clear smooth boundary. 

B22t—12 to 16 inches; brown (10YR 5/3) heavy clay 
loam, dark brown (10YR 4/3) moist; massive; very 
hard, firm, slightly sticky and very plastic; few very 
fine roots; common very fine pores; thin continuous 
clay films lining pores; slightly acid; abrupt irregular 
boundary. 

R—16 inches; bluish gray (5B 5/1) fine-grained, meta- 
morphosed sandstone that has calcite seams; clay 
films along cleavage planes. 


The A1 horizon is brown or pale brown (10YR 5/3, 6/ 
3). The B2t horizon is reddish brown or brown (5YR 4/3; 
7.5YR 5/4; 10YR 5/3). Some pedons do not have a B2t 
horizon. Depth to bedrock ranges from 10 to 20 inches. 


Willows series 


The Willows series consists of very deep, poorly 
drained soils that formed in mixed alluvium that derived 
mainly from sedimentary rock sources. These soils are 
on the upper edge of the basin rim and have slopes 
ranging from 0 to 2 percent. The average annual precipi- 
tation ranges from 14 to 18 inches, and the mean annual 
temperature is 57 degrees F. 

Willows soils are similar to Clear Lake soils and are 
near Danville and Omni soils. Clear Lake soils do not 
have excess salts. Danville and Omni soils have a mollic 
epipedon. 

Typical pedon of Willows clay, in the city of Hayward, 
200 feet southeast of Corporate Avenue, near the Eden 
Industrial Park, in the SE1/4SW1/4 of sec. 32, T. 3 S., 
R. 2 W. (projected): 


A11—0 to 9 inches; black (N 2/0) clay, moist and dry; 
moderate very coarse prismatic structure; very hard, 
firm, sticky and very plastic; few medium and many 
very fine roots; common very fine tubular pores; 
moderately alkaline; clear smooth boundary. 

A12—9 to 19 inches; black (5Y 2/1) clay, moist and dry; 
moderate very coarse prismatic structure that parts 
to moderate medium angular blocky; very hard, firm, 
sticky and very plastic; common very fine roots; 
many very fine tubular pores; many intersecting 
slickensides; moderately effervescent; moderately 
alkaline; gradual smooth boundary. 

ACcs—19 to 29 inches; dark gray (5Y 4/1) clay, very 
dark gray (5Y 3/1) moist; many medium distinct dark 
grayish brown (10YR 4/2) mottles; many medium 
prominent yellowish brown (10YR 5/4) mottles; 
moderate very coarse prismatic structure that parts 
to moderate medium angular blocky; very hard, firm, 
sticky and plastic; few very fine roots; many very 
fine tubular pores; many large intersecting slicken- 
sides; many seams of gypsum; strongly efferves- 
cent; moderately alkaline; clear smooth boundary. 
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C1ca—29 to 48 inches; grayish brown (2.5Y 5/2) clay; 
dark grayish brown (2.5Y 4/2) moist; many medium 
faint grayish brown (10YR 5/2) and many medium 
prominent yellowish brown (10YR 5/4) mottles; weak 
coarse angular blocky structure; very hard, firm, sticky 
and plastic; few very fine roots; common very fine 
tubular pores; many slickensides; strongly efferves- 
cent; moderately alkaline; abrupt smooth boundary. 


C2ca—48 to 72 inches; grayish brown (2.5Y 5/2) clay; 
dark grayish brown (2.5Y 4/2) moist; many fine dis- 
tinct dark greenish gray (5GY 4/1) mottles; massive; 
very hard, firm, sticky and plastic; few very fine 
roots; few very fine tubular pores; many irregularly 
shaped hard lime concretions about 1/8 to 1/4 inch 
in diameter; violently effervescent; moderately alka- 
line. 


These soils have cracks that are 1 to 2 inches wide at 
the surface (unless plowed) and extend to a depth of 30 
to 40 inches. The A1 horizon is black (N 2/0) or very 
dark gray (N 3/0; 5Y 3/1, 2/1). Moist value is 2 or 3. 
Structure is granular, angular blocky, or prismatic. Reac- 
tion. ranges from mildly alkaline to strongly alkaline. Sec- 
ondary calcium carbonate occurs in most places at a 
depth of 14 to 40 inches. Soft masses of secondary 
calcium carbonate are common in the lower part of the 
AC horizon and in the C horizon. The C horizon has 
mottled colors with a matrix of grayish brown, light olive 
brown, or yellowish brown (2.5Y 5/2, 5/4; 10YR 5/4). 


Yolo series 


The Yolo series consists of very deep, well drained 
soils that formed in alluvium that derived from sedimen- 
tary rock sources. These soils are on alluvial fans and 
flood plains of the larger streams. The slopes are less 
than 2 percent. The average annual precipitation ranges 
from 14 to 18 inches. The mean annual temperature is 
57 degrees F. 

Yolo soils are associated with Sycamore soils, which 
are poorly drained and have distinct moitling in the B2 
horizon. 

Typical pedon of Yolo silt loam, in the city of Fremont, 
500 feet northwest of Mowry Avenue and 100 feet north- 
east of Parkside Drive, in the SE1/4NW1/4, sec. 28, T. 4 
S., R. 1 W. (projected): 


Ap—0 to 8 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, friable, sticky and plastic; many medium, fine, 
and very fine roots; few very fine and fine tubular 
pores; neutral; clear smooth boundary. 

C1—8 to 18 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 4/3) moist; massive; hard, friable, 
sticky and plastic; common coarse, fine, and very 
fine roots; very few very fine and fine tubular pores; 
mildly alkaline; gradual smooth boundary. 
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C2—18 to 34 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 4/3) moist; massive; hard, friable, 
sticky and plastic; common fine and very fine roots; 
very few tubular pores; moderately alkaline; diffuse 
smooth boundary. 

C3—34 to 60 inches; brown (10YR 5/3) silt loam, dry 
and moist; massive; hard, friable, sticky and plastic; 
common fine and very fine roots; many very fine 
tubular pores; moderately alkaline. 


The A horizon is grayish brown or brown (10YR 5/2, 
5/3). The C horizon is silt loam or silty clay loam and 
has thin strata of very fine sandy loam. It is brown, 
grayish brown, or pale brown (10YR 5/3, 5/2, or 6/3). 


Formation of the soils 


In this section, the factors that affect the formation of 
soils in the survey area are discussed and important 
processes in morphology are described. 

Soil is a natural formation on the surface of the earth 
in which plants grow. It is composed of mineral and 
organic material. Soils differ in their appearance, compo- 
sition, productivity, and management requirements in dif- 
ferent localities and even within short distances. Five 
soil-forming factors cause soils to differ. They are parent 
material, relief, climate, plants and animals, and time. 
The relative effect of each of these factors varies from 
one soil to another. 

The process of soil formation is quite complex. The 
influence of each soil-forming factor and the relation- 
ships among these factors are more easily described by 
relating soils within areas of a similar landform or geo- 
morphic unit. In the paragraphs that follow, the land- 


‘scape and climate are discussed. Then the soil-forming 


factors are considered in relation to the soils in each 
geomorphic unit. 


Landscape 


The survey area is bordered on the west by San Fran- 
cisco Bay and on the east by ridges of the Coast Range. 

The upland area of the Coast Range is hilly to very 
steep. Folding and faulting have formed a topography 
made up of nearly parallel, northwest-trending ridges that 
consist mainly of steeply dipping sedimentary rock. 
These ridges are at an elevation of about 500 to 2,000 
feet. A few major streams in the area dissect the hills at 
approximately right angles to the ridges. The drainage 
pattern of most of the smaller streams has been altered 
by horizontal fault displacement at the foot slopes. 

Terraces border the foothills in the northern half of the 
survey area and extend almost to the tidal areas. The 
bay plain extends from the foothills or terraces to the 
tidal flats of the bay. A few small but prominent hills are 
adjacent to the tidal areas and consist primarily of steep- 
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ly dipping sedimentary rock and some basic intrusive 
rock. 

Alameda County, Western Part, can be divided into 
three geomorphic units based on differences in land- 
forms. The interaction of soil forming factors differs for 
each unit and the relationship among the soils in each 
unit is significantly different. These geomorphic units are 
(1) Hilly to very steep uplands of the coast ranges; (2) 
Flood plains, fans, and terraces of the bay plain; and (3) 
Tidal flats of the bay. 


Climate 


The climate is mild. It varies locally, but the overall 
differences in temperature and rainfall are not extreme. 
Winters are cool and moist. Summers are dry and, as a 
result of frequent sea breezes and early morning fog, 
they are cool. 

The annual rainfall is about 14 inches near Newark 
and increases with elevation to about 25 inches near 
Hayward. Precipitation effectiveness is greater on north- 
facing slopes. 

The soils are moist from late fall to early spring and 
dry the remainder of the time. There is about 2 to 11 
inches of moisture in excess of evapotranspiration re- 
quirements of the natural vegetation. This surplus is not 
sufficient for active leaching in most areas. Very little 
leaching occurs in the deeper soils. The redistribution of 
carbonates and translocation of clays is slow. Most soils 
have a good supply of bases, and many do not have a 
prominent argillic horizon. There are a few small areas 
where the parent rock contains seams of jarosite or 
pyrite in extremely acid soils. 

This warm climate promotes rapid decomposition of 
organic matter and retards the accumulation of organic 
material, especially when the soils are moist. The soils 
are rarely, if ever, frozen so that surface horizons are not 
broken up by frost action and are not well granulated. 
Many soils have a massive and hard surface layer and 
are relatively low in content of organic matter. Soils that 
have darker and softer surface horizons are commonly 
associated with the moister sites. Many of the soils are 
dry below a depth of 20 inches in summer and fall 
unless they are irrigated. During this dry period many 
biological and chemical processes are retarded. The al- 
ternate wet and dry cycle causes the soils high in mont- 
morillonitic clays to shrink and swell. Large cracks devel- 
op in Altamont and Climara soils. Soil material from the 
surface layer sloughs into these cracks and mixes with 
the soil material in the lower horizons. 


Geomorphic units 


Hilly to very steep uplands of the coast ranges 
The uplands of this area of the Coast Ranges consist 
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mainly of sedimentary rock; there is some metamorphic 
and basic igneous rock. Many ridges are composed of 
interbedded shale, siltstone, sandstone, claystone, and 
conglomerate that have been folded and faulted. Some 
of these strata have volcanic material that was deposited 
in a marine environment. The shale, siltstone, mudstone, 
and argillaceous sandstone parent rock weather to silty 
or clayey material. The clays are mainly montmorillonitic. 
Most rock material is enriched with lime. Some has many 
seams of lime. These rocks are relatively soft and frac- 
tured, making them susceptible to rapid weathering. 

Very steep slopes affect soil stability. Clayey material 
creeps and slides if slopes are excessive. As a result of 
landslides, slips, and slumps, soil erosion has kept pace 
with soil formation in many areas. Millsholm soils and 
other shallow soils are examples. 

Altamont, Diablo, and Los Osos soils are moderately 
deep or deep soils. These soils formed in soft parent 
material that is more easily weathered. The Altamont 
and Diablo soils are expansive clay soils and are charac- 
terized by little horizon differentiation. The Los Osos 
soils are not so expansive as the Altamont, Climara, and 
Diablo soils and have a distinct argillic horizon. The Los 
Osos soils have a more permeable surface layer and are 
therefore less stable than the Altamont and Diablo soils. 
Some parent rock is less easily weathered, and the soils 
that formed in material derived from this kind of rock are 
shallow. The Montara soils, which formed in material that 
weathered from ultrabasic rock, are an example. These 
soils are also susceptible to erosion, which accounts in 
part for their shallowness. 

The vegetation in much of this area of the Coast 
Ranges consists of annual grasses and scattered oak. 
Shrubs, dense stands of oak, bay leaf, and madrone are 
on moister sites. A few areas of coastal redwood, ma- 
drone, and ferns are in cooler, moister sites on steep, 
north-facing slopes. 

The grasses furnish organic matter that darkens the A 
horizon to a depth of about 10 inches. Most of the soils 
that are associated with the grass cover are more than 1 
percent organic matter. This percentage is highest on 
moister and cooler sites. 

Livestock has grazed the hills of this area of the Coast 
Ranges since the establishment of the Spanish missions 
in the early 1800's. At times, the number of animals was 
so great that the grasslands were overgrazed and ero- 
sion was accelerated. Nearly contour trails or terracettes 
are on most steep, grassy slopes. Gulleys are prevalent 
in deeper soils along ravines and concave slopes. Man 
is altering the landscape near urban centers. Large 
areas of soils are cut and filled for urban structures. 
Machines are used to excavate the marine sediment and 
reshape the landscape. Erosion is often severe on cut 
and fill slopes. The hazards of landslide, slippage, and 
slumping are increased by manipulation of the soil mate- 
rial. 
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Flood plains, fans, and terraces of the bay plain 

The bay plain lies between the tidal flats and the 
uplands of the Coast Range as part of the fault block of 
San Francisco Bay. The streams draining the surround- 
ing hills are not large and stream gradients are slight 
upon reaching the valley. The valley fill material is 
medium to fine grained sediment eroded from the adja- 
cent uplands. Soils are poorly drained in parts of the 
flood plains and basins and well drained on the fans and 
low terraces at slightly higher elevations. 

Some valley flood plains have depressions or basins, 
which are ponded in wet periods. The Clear Lake soils 
formed in basinlike positions under poor drainage condi- 
tions. These soils have a thick, dark surface horizon and 
mottled, calcareous lower horizons. Stream entrench- 
ment and diversion structures lower the water table so 
that the montmorillonitic clays shrink during dry periods. 
Shrinking and swelling in the surface horizon and lower 
horizons produce slickensides. 

The Pescadero soils formed on basin rims where 
sodium was concentrated near the surface by capillary 
rise from the water table and lateral movement of ground 
water from higher areas. The exchangeable sodium dis- 
persed clay particles, and columnar and prismatic struc- 
ture formed in the subsurface horizons. 

In areas cut by larger streams, deposition consists of 
medium-textured material. Much of this material has 
been deposited since settlement by man; erosion was 
accelerated by cultivation of the steeper areas of the 
watershed. The Sycamore soils formed under these condi- 
tions. 

Nearly level to gently sloping soils of the bay plain are 
drained by small intermittent streams, and deposition is 
minimal. These soils have an argillic horizon. The Dan- 
ville and Rincon soils are examples. 

Old terraces are mainly in the central part of the 
survey area and extend from the uplands to the bay 
plain. They represent an older landscape which re- 
mained fairly stable during the formation of valleys and 
uplands. Thus, the soils that formed on terraces have 
had a longer time to form and to develop prominent 
morphological features associated mainly with transloca- 
tion and accumulation of silicate clays. Tierra soils are 
the main soils on these terraces; they are characterized 
by a thin loamy A1 horizon, a light A2 horizon, and an 
abrupt boundary to a clay Bt horizon, which has a strong 
prismatic structure. 

Near downtown Oakland and Alameda, the terrain is 
wind-blown. Prevailing winds reworked sandy beach de- 
posits and moved the sandy sediment inland. The 
Baywood soils are an example. The accumulation of 
organic matter in the surface layer is the prominent pe- 
dogenic process. 

Agricultural land is being converted to Urban land. The 
original soils are altered, mainly in the surface horizon, to 
meet the needs of urban works and structures. Soils on 
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nearly level or gentle slopes are subject to less cutting 
and filling. In general, the degree of alteration is less in 
areas that were converted before heavy earth-moving 
equipment was available. 


Tidal flats of the bay 


Marshy tidal flats border San Francisco Bay. These 
tidal flats consist of unconsolidated sediment, mostly 
clay and silt from mixed sources, that is deposited in the 
shallow water around the perimeter of the bay by tidal 
action, currents, and waves. Cordgrass and pickleweed 
are salt-tolerant plants that grow on the flats and help 
trap additional sediment and prevent erosion. The bay 
mud is impregnated with salt from the brackish bay water 
and contains reduced sulfur compounds. 

The Reyes soils formed on tidal flats. They consist of 
dark-colored, gleyed clays and are about 5 to 10 percent 
organic matter. They subside when drained, forming 
large cracks that remain after rewetting. These soils 
become strongly acid if exposed to air. A yellow efflores- 
cence or jarosite is in drained areas of Reyes soils. 
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Glossary 


Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 


ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 


Alkaline soil. Any soil that has a pH greater than 7.3. 
(See Reaction, soil.) 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Amendment. Any material that is worked into the soil to 
make it more productive. Lime, gypsum, sawdust, or 
synthetic conditioners are examples. Fertilizers con- 
stitute a special group of soil amendments. 

Anaerobic. The absence of molecular oxygen. Growing 
in the absence of molecular oxygen (anaerobic bac- 
teria). 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 
V eny EE 0 to 2.5 
LOWES TN 2.5 to 5.0 
Moderate اتی اسر‎ a 5.0 to 7.5 
EEE More than 7.5 


Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject to frequent flooding. 

Buried soil. A developed soil that was once exposed but 
is now overlain by a more recently formed soil. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Cat clay. Wet clay soils that are high in content of 
reduced forms of sulfur. If drained, these soils 
become extremely acid because of the oxidation of 
sulfur compounds. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A clay- 
pan is commonly hard when dry and plastic or stiff 
when wet. 
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Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. Å close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
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outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively draíned.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in “hillpeats” and "climatic 
moors.” 
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Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Excess salts. Excess water soluble salts. Excessive 
salts restrict the growth of most plants. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; No- 
vember-May, for example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 
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Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gleyed soil. A soil having one or more neutral gray 
horizons as a result of waterlogging and lack of 
oxygen. The term “gleyed” also designates gray ho- 
rizons and horizons having yellow and gray mottles 
as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 35 percent, 
by volume, rounded or angular rock fragments, not 
predominantly flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Gypsum. Hydrous calcium sulphate. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying Å to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
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in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum the 
Roman numeral II precedes the letter C. 

Å layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hummocky. Refers to a landscape of hillocks, separat- 
ed by low sags, having sharply rounded tops and 
steep sides. Hummocky relief resembles rolling or 
undulating relief, but the tops of ridges are narrower 
and the sides are shorter and less even. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Drip.—Applying water at a very slow rate of about 
30 drops per minute or by using specially designed 
commercial sprinkler heads for drip or trickle irriga- 
tion. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock generally when wet or saturated. 
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The speed and distance of movement, as well as 
the amount of soil and rock material, vary greatly. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in miner- 
alogical composition, chemical composition, or struc- 
ture by heat, pressure, and movement. Nearly all 
such rocks are crystalline. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Moderately coarse textured (moderately light tex- 
tured) soil. Sandy loam and fine sandy loam. 

Moderately fine textured (moderately heavy tex- 
tured) soil. Clay loam, sandy clay loam, and silty 
clay loam. 

Montmorillonite. A fine, platy, alumino-silicate clay min- 
eral that expands and contracts with the absorption 
and loss of water. lt has a high cation-exchange 
capacity and is plastic and sticky when moist. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/aint, distinct and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three single variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. 

Nutrient, plant. Any element taken in by a plant, essen- 
tial to its growth, and used by it in the production of 
food and tissue. Plant nutrients are nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulfur, iron, 
manganese, copper, boron, zinc, and perhaps other 
elements obtained from the soil; and carbon, hydro- 
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gen, and oxygen obtained largely from the air and 
water. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. lts area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very slow (less than 0.06 
inch), s/ow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on difterences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the bases 
of differences in slope, stoniness, thickness, or 
some other characteristic that affects management. 
These differences are too small to justify separate 
series. 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water of subsurface tunnels or pipelike 
cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Poorly graded. Refers to soil material consisting mainly 
of particles of nearly the same size. Because there 
is little difference in size of the particles, density can 
be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets 
difficult or expensive to install. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
specified system of management. Productivity is 
measured in terms of output, or harvest, in relation 
to input. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 
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Range (or rangeland). Land that, for the most part, 
produces native plants suitable for grazing by live- 
stock; includes land supporting some forest trees. 

Reaction, soil. The degree of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
UT sss sasss ssa Below 4.5 
Very ٤ت 0وی‎ 0000۴ 4.5 to 5.0 
Strongly acid................... sss 5.1 to 5.5 
Medium 08010000 00820-02٤ 5.6 to 6.0 
پوت‎ 72۰+“ 6.1 to 6.5 
Neuengamme 6.6 to 7.3 
Mildly alkaline........................uuuuuuuuuuuuuuuuuuuuu. 7.4 to 7.8 
Moderately alkaline.......................................... 7.9 to 8.4 
Strongly alkaline................................ sss 8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 

Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline-alkali soil. A soil that contains a harmful concen- 
tration of salts and exchangeable sodium; contains 
harmful salts and is strongly alkaline; or contains 
harmful salts and exchangeable sodium and is very 
strongly alkaline. The salts, exchangeable sodium, 
and alkaline reaction are in the soil in such location 
that growth of most crop plants is less than normal. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
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types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. lt can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, slicken- 
sides may occur at the bases of slip surfaces on the 
steeper slopes; on faces of blocks, prisms, and col- 
umns; and in swelling clayey soils, where there is 
marked change in moisture content. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil. A natural, three-dimensional body at the earth's 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 

rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); s//f 
(0.005 to 0.002 millimeter); and c/ay (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
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active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—platy (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself. 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. Å 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sana, sandy loam, loam, 
silt. silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or “ very 
fine.” 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 


Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. Å soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Trace elements. The chemical elements in soils, in only 
extremely small amounts, essential to plant growth. 
Examples are zinc, cobalt, manganese, copper, and 
iron. 

Unstable fill. Risk of caving or sloughing in banks of fill 
material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams emerging from hills or mountains and 
spreading sediments onto the lowland as a series of 
adjacent alluvial fans. 

Variant, soil. A soil having properties sufficiently differ- 
ent from those of other known soils to justify a new 
series name, but the limited geographic soil area 
does not justify creation of a new series. 

Variegation. Refers to patterns of contrasting colors as- 
sumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Water table. The upper limit of the soil or underlying 

rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 
Water table, perched. A water table standing above 
an unsaturated zone. In places, an upper, or 
perched water table is separated from a lower one 
by a dry zone. 

Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to a soil or soil material consisting 
of particles well distributed over a wide range in size 
or diameter. Such a soil normally can be easily in- 
creased in density and bearing properties by com- 
paction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The mois- 
ture content of soil, on an ovendry basis, at which a 
plant (specifically sunflower) wilts so much that it 
does not recover when placed in a humid, dark 
chamber. 
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Temperature 


CALIFORNIA 
Mean 


NEWARK, 
Highest 


TABLE 1.--TEMPERATURE DATA FROM FIVE WEATHER STATIONS--Continued 
Month 


ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 
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TABLE 1.--TEMPERATURE DATA FROM FIVE WEATHER STATIONS--Continued 
Month 


January2------------- 
February------------ 
March---------2-2----- 
April--------------- 
May----------------- 
Junes--------------- 
July-----.----.------- 
August-------------- 
September----------- 
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October-------------| 


Annual---------- 


November------------ 
December------------ 
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TABLE 2.--AVERAGE MONTHLY AND ANNUAL PRECIPITATION DATA 
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January------------- 
February------------ 
LE 
April--------------- 
May------------.----- 
June------.--2.-2-22---- 
July--------.-.-.-2--.--- 
August-------------- 
September----------- 
October------.------- 
November------------ 
December------------ 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


: E Y (IP = pe i i 
Map | Soil name i Acres i Percent 

symbol} i i 

i ER A ERY پ‎ TË jag 

1 t ! 

[| [| U 
100 iAltamont clay, 5 to 15 percent SO pes dë e ہد بد لد ما مد مل ا سم ما ماما‎ us armis es Me e UM f RAN MR RO M Ee Gp i 100 | 0.1 
101 {Altamont clay, 15 to 30 percent 810566 حا مس ماما ما سال سال سام حم اسم س8‎ wem edu e i 215 i 0.1 
102 {Altamont clay, 30 to 50 percent slopes-------------------22-22222222-20-2-22222 0 2 i 355 i 0.2 
103 Azule clay loam, 9 to 30 percent slopese--seeeSaauamFa ex DE o a oo Ou i 1,290 | 0.9 
104 iAzule clay loam, 30 to 50 percent sopesar po i 170 | 0.1 
105 i Baywood Variant, sand--------------.-.--222-2222.2..2-222222222-22222222222222222222222-2-2-- i 220 | 0.2 
106 ¡Botella loam, 0 to 2 percent SlOpêS---------- ee m i 4,625 i 3.2 
107 ¡Clear Lake clay, 0 to 2 percent slopes, drained----------------- ------ ------------ -ij 8,140 | 5.6 
108 ¡Clear Lake clay, 2 to 9 percent slopes, drailned--ecwecececm muc mide mia Mim ES بد‎ c die s i 1,710 | 1.2 
109 iClimara clay, 30 to 50 percent slopes--------------.--------- ----------------- ------| 370 | 0.3 
110 ¡Contra Costa clay loam, 30 to 50 percent slopes------------- —----------------------i 320 | 0.2 
111 ¡Danville silty clay loam, O to 2 percent slopes---------- -T--.-2.-2-2-2---2----------- -T----| 10,660 | 7.4 
112 ¡Danville silty clay loam, 2 to 9 percent slopes------- rr ----------- i 125 i 0.5 
113 ¡Diablo clay, 9 to "۹۹ 1 پ:++‎ 2022-20022002000 SS SS i 890 ¡ 0.6 
114 ¡Diablo clay, 15 to 30 percent slopes-------- on an سح اح ا حا ہد ہد دہ ہد اد مد لد مد جا جا جا ا بعد ہب‎ i 325 i 0.2 
115 ¡Diablo clay, 30 to 50 percent slopes-----------+~-+-----..-.~----------------------- i 65 i a 
116 iGaviota-Rock outcrop complex, 15 to 50 percent slo0pêS-- er nn nn e سد ہہ ہہ‎ i 215 1 0.1 
117 iLaugenour loam, drainede sve sma dm mm ma m m e mem mme -i 760 | 0.5 
118 ¡Los Gatos-Los Osos complex, 30 to 50 percent slopes------ —----------------- s------- | 130 | 0.1 
119 ¡Los Gatos-Los Osos complex, 50 to 75 percent SlOpêS------- cce emt i 545 | 0.4 
120 LØS Osos silty clay loam, 9 Lo 30 percent Sløpeg---sa-ssossssamsnsaunesambeken medan i 305 1 0.2 
121 ¡Los Osos Silty clay loam, 30 to 50 percent si ope Si dei مال‎ lë rra i 270 i 0.2 
122 ¿Los Osos-Millsholm complex, 9 to 30 percent slopeseeeeeeecmemeeeee mina m ov av å at av oo i 1,675 | 1.2 
123 ¡Los Osos-Millsholm complex, 30 to 50 percent slOpese-e-e--eseeme ene em ac aia im ccm tmc imm i 945 | 0.7 
124 ¡Los Osos-Millsholm complex, 50 to 75 percent. SlOpeSeeeceeeemeeman m m musa arm m cm Gm as men në i 265 i 0.2 
125 jMarvin silt loam, saline-alkalj--«seøm-emansenaesesneneeee aa av år ov av av mmm å å am e i 3,115 | 2.2 
126 ¡Maymen loam, 30 to 75 percent SlopêS----------—-—----— rv o a o o o بج بد بد بد مل‎ i 3,790 i 2.6 
127 iMaymen-Los Gatos complex, 30 to 75 percent sSloöpesa-sumassesnssanannese sense dene ae må i 1,845 | 1.3 
128 iMillsholm silt loam, 30 to 50 percent سابع سے ساس سس ساس ہے 6ج810‎ sene i 1,565 i 1.1 
129 111188018 silt loam, 50 to 75 percent 8[ سے سے ساس س  6ئ(‎ e e Dë یہ‎ i 965 | 0.7 
130 iMontara-Book outcrop complex, 30 to T5 percent slopesr e i 525 | 0.4 
131 rond sEFEy clay Toan, A oL i پا ا‎ quu Rica E سر کاب‎ I کم وا‎ | 4,800 | 3.3 
132 {Omni silty clay loam, strongly Saline ss ssa naa o o o o o o a i 125 | 0.1 
133 ¡Pescadero clay, QA ٔ ص۔ء۶۰۶۰‎ 00 a o o o oa o a  - 7 040000 i 1,940 | 1.3 
134 Pescadero: clay, PIM A qu eR Ed cecus UG ما‎ eU سے وت‎ i 1,050 | 0.7 
135 Es ص۸‎ A A eee ieee cee eee DO Lo ——— i 685 | 0.5 
136 ‘Pleasanton. gravelly loam, O to 5 percent slopese--ecaonccceunbecu o it MODE سد‎ n i 145 | 0.1 
137 LOGIN i 3,830 | 2.7 
138 tReyes clay, POM GQ vë ei === = = == = m ør i 15,700 | 10.9 
139 BUY ERE 0۱۴ 0ء و‎ - e e ۶ 4920 1 9 li i 3,560 | 2.5 
140 ¡Rincon clay loam, 0 to 2 percent slopes--------------2-2-2222222.22]-2-222-222--------——- i 2,665 i 1.8 
141 iRiverwash------2-222222.22122.2222.22222222222222222222-2- ت‎ ---| 190 | 0.1 
142 QUAL 1 Yam mmm enn a ee eee eee a بد بت مہ مہ دع مع مد با مع‎ H 150 | 0.1 
143 isycamore silt loam, drained sss ocres i 5,100 | 3.5 
144 iSycamore silt loam, clay substratum------------ €———— -T----------------- i 3,255 | 2.3 
145 Tierra loam, 0 to 5 percent slopeseseseeXdiu ei mat i ras a aa لع دع بی بی لد لد ید یع یع یع‎ cece ck ou nou i 340 | 0.2 
146 ¡Urban land---------.-.-- LL i 8,460 | 5.9 
147 ¡Urban land-Baywood COMP] Xs sa 1 0 ص‎ 0 0 a o o o o om o oa e e o a a a a ب ست سے ست مت ہے یت ت ہے ہت سے بے تک تت س ت کے‎ i 4,025 | 2.8 
148 ¡Urban land-Clear Lake complêX----- e AA nen o a a a o oa o o o بد‎ a ewww بد بی بد بد بد بعد‎ ne i 5,620 i 3.9 
149 ¡Urban land-Danville complex e سس سے‎ mas md dm md e 2-2 eee e e i 2,560 3 148 
150 {Urban Land-Tierrå complex, 2 to 5 percent 81 سب پا سس سس جس ساسا پچ ک5(‎ seen een i 4,435 i 3.1 
151 Urban land-Tierra complex, 5 to 15 percent slopess-ssananasssnsansasesraseene seen i 2,630 | 1.8 
152 ¡Urban land-Tierra complex, 15 to 30 percent “SO pe SS مس سس سس ساس سے‎ so o an dë seeren i 1,920 | 3.3 
153 ¡Vallecitos-Róck outcrop complex, 30 to 50 percent Slopes=<«.eo بد یع بی بد بی بی بب بت بی سس سے سس میم سے‎ adas i 170 i| 0.1 
154 {Willows clay, drained---------- با —— 0100ی‎ ween nn رہ‎ ee ee + رر‎ -i 2,225 i 1.5 
155 Xerorthents, clayey---------------- ced NEUE ce cT I ER 1,060 I 0.7 
156 ¡Xeropsamments, fill----------——- dë m me me = me m “| 6,115 i 4.2 
157 iXerorthents-Altamont complex, 30 to 50 percent slopes-----============ T------2-2--- --i 1,120 | 0.8 
158 iXerorthents-Los Osos complex, 30 to 50 percent slopes------------------ ------------ i 3,465 | 2.4 
159 iXerorthents-Millsholm complex, 30 to 50 percent slopes----------+-++-------- -------| 3,135 3 2.2 
160 iXerorthents-Millsholm complex, 50 to 75 percent slopes----- -T------------ ------- ===] 595 i 0.4 
161 iYolo silt loam, 0 to 2 percent SlODpê6S-------— a = = m m m بد‎ m m ید مع مہ بب مع بعد بد بعد‎ crm کر‎ i 5,955 i 4,1 

i 0000س‎ | me 

| Total a ~a aa m a m a m a ee mm vm av av vm ov ---| 144,120 ¡ 100.0 

y t H 

I i U 


* Less than 0.1 percent. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated] 


111, 
Danville 


114, 
Diablo 


116%: 


Gaviota--------- 


"slight," "moderate," and "severe." 
gu qc MY تا‎ 
Soil name and | Shallow i Dwellings 
map symbol i excavations ì without 
i i basements 
00 RE وج سد‎ Fr ا بج کے‎ 
| 1 
I t 
10022----.-----.--- iSevere: ¡Severe: 
Altamont i too clayey. | shrink-swell, 
i i low strength. 
i i 
i | 
101, 102----------lISevere: ¡Severe: 
Altamont i too clayey, I shrink-swell, 
i slope. i low strength, 
i | slope. 
LI 3 
1 t 
103, 104 ae a a m سس‎ Severe: ¡Severe: 
Azule i slope, i slope, 
| too clayey. i low strength, 
| | Shrink-swell. 
t I 
1 i 
1:05 سے ہے اھ‎ e ت‎ ۱۹٣٢ Moderate: 
Baywood Variant | cutbanks cave, | wetness. 
| wetness. i 
1 1 
U 1 
106---—---------2-- iModerate: i Moderate: 
Botella | too clayey. I low strength, 
| i Shrink-swell. 
1 i 
U I 
OFS Severe: {i Severe: 
Clear Lake i too clayey. i floods, 
i I shrink-swell, 
i i low strength. 
t i 
I I 
108----.-------2.- ¡Severe: ¡Severe: 
Clear Lake I too clayey. | Shrink-swell, 
i | low strength, 
i | floods. 
! i 
I 1 
1:09 مات‎ no e امھ‎ oë ISevere: ¡Severe: 
Climara i slope, i slope, 
I depth to rock, | shrink-swell, 
i too clayey. | low strength. 
! HI 
1 1 
110 i Severe: i Severe: 
Contra Costa slope, | slope, 
1 
| 
t 
4 
t 
i 
1 
1 
I 
J 
LI 
! 
1 
7 
I 
$ 
I 
i 
I 
I 
4 
I 
0 
[ 
i 
I 
| 
i 
| 
! 
1 
j 
t 
! 
I 
t 
| 


Rock outcrop. 


02209900 00 


See footnote at 


depth to rock, 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey, 
Slope. 


severe: 
slope, 
depth to rock. 


end of table. 
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TABLE 4.--BUILDING SITE DEVELOPMENT 


shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 
depth to rock. 


our ote TT 
i Dwellings 

i with 

i basements 

I 

i 

¡Severe: 


shrink-swell, 
low strength. 


Severe: 
shrink=swell, 
low strength, 
slope. 


Severe: 
slope, 
low strength, 
shrink-swell. 


Severe: 
wetness. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
floods, 
wetness, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength, 
floods. 


Severe: 

slope, 

depth to rock 
shrink-swell. 


Severe: 
slope, 
shrink-swell, 


depth to rock. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 


depth to rock. 


! 
i 
1 
i 
1 
i 
I 
' 
i 
) 
U 
} 
i 
1 
| 
i 
1 
I 
i 
1 
i 
j 
1 
i 
[ 
t 
[ 
1 
[ 
i 
I 
i 
[ 
| 
l 
' 
U 
1 
I 
l 
I 
| 
i 
[ 
i 
i 
! 
I 
i 
i 
i 
1 
t 
U 
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1 
i 
[ 
i 
| 
1 
t 
1 
D 
I 
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I 
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1 
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I 
۱ 
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Small 
commercial 
buildings 


shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength, 
slope. 


slope, 
shrink-swell, 
low strength. 


Moderate: 
wetness. 


Moderate: 
low strength, 
shrink-swell. 


floods, 
shrink-swell, 
low strength. 


shrinkeswell, 
floods, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
slope, 
low strength. 


Severe: 
shrink-swell, 
slope, 
low strength. 


Severe: 
depth to rock, 
slope. 


See text for definitions 


i 

i Local roads 
i and streets 
i 

EEE 

I 

I 

I 

iSevere 


shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Moderate: 
wetness. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 
low strength, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
slope, 


depth to rock. 


69 


of 


70 


TABLE 4.--BUILDING SITE DEVELOPMENT--Continued 


SOIL SURVEY 


Soil name and 
map symbol 


=. ee سا کے لاک‎ ee NN —— A AAA A A ee N TË A کاک انت س نے ما ماک اک‎ am om må AX == نے صت م مد م نے ما سے مہ سے سے‎ mer meme mr 


1172------------ Le 
Laugenour 


118*, 119*: 
Los Gatos-------- 


Los Osos--------- 


120, 
Los Osos 


122*, 123%, 124%: 
Los OSsos--------- 


127%: 


128, 
Millsholm 


130*: 


Montara----- DENEN 


Rock outcrop. 


1312 


Omni 


See footnote at 


Shallow 
excavations 


Severe: 
depth to rock, 
slope. 


Severe: 
slope, 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 
slope, 
depth to rock. 


Severe: 
too clayey. 


Severe: 
slope, 


depth to rock. 


Severe: 
slope, 
depth to rock. 

Severe: 
depth to 
slope. 


rock, 


Severe: 
slope, 


depth to rock. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
too clayey. 


Severe: 
floods, 
too clayey. 


end of table. 
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Dwellings 
without 
_basements 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 
depth to rock. 


Severe: 
low strength, 
shrink-svell. 


Severe: 
slope, 


depth to rock. 


Severe: 
slope, 
depth to rock. 

Severe: 
slope. 


Severe: 
slope, 


depth to rock. 


Severe: 
slope, 


depth to rock. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
floods, 
shrink-swell, 
low strength. 


Dwellings 
with 
basements 


Moderate: 
shrink-swell, 
low strength, 
wetness. 


Severe: 
slope, 
depth to rock 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 

Slope, 
shrinkeswell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 


depth to rock. 


Severe: 


shrink-swell, 
low strength. 


Severe: 
slope, 
depth to 


Severe: 
slope, 
depth to 


Severe: 
slope, 
depth to rock 

Severe: 
slope, 
depth to 


Severe: 
slope, 


depth to rock 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods, 
shrink-swell, 
low strength. 


rock. 


rock. 


rock. 


Small 
commercial 
buildings 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 
depth to rock. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
slope, 


depth to rock. 


Severe: 
slope, 
depth to rock. 

Severe: 
slope. 


severe: 
slope, 


depth to rock. 


Severe: 
slope, 


depth to rock. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods, 
shrink-swell, 
low strength. 


Local roads 
and streets 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
slope, 
low strength. 


Severe: 

slope, 

low strength, 
shrink-swell. 


Severe: 

slope, 

low strength, 
shrink-swell. 


Severe: 

slope, 

low strength, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
low strength. 


Severe: 
depth to rock, 
slope. 


Severe: 

slope, 

depth to rock, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods, 

low strength, 
shrink-swell. 
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TABLE 4.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and | Shallow Dwellings Dwellings Small i Local roads 
map symbol i excavations without with commercial i and streets 
i basements basements buildings i 
پا حا رہ‎ SEE es aed — eee ee E ES n — Um 
y 
1 
133-2-------------- iSevere: Severe: Severe: Severe: Severe: 
Pescadero too clayey. low strength, shrink-swell, low strength, low strength, 


shrink-swell. low strength. shrink-swell. shrink-swell. 


Riverwash 


I 
i 
t 
' 
i 
I 
1 
1 
i 
1 
i i 
1 i 
U 1 
i i 
13 H ae ہے‎ a ہس‎ o ہے‎ a a ae o e a m m e ¡Severe: ¡Severe: Severe: Severe: Severe: 
Pescadero | floods, i floods, floods, floods, floods, 
| too clayey, | wetness, wetness, wetness, shrink-swell, 
| wetness. | low strength. low strength. low strength. low strength. 
1 0 
I t 
135€, i i 
Pits ! ۱ 
' U 
' I 
136------------ ~~» | Moderate: |i Moderate: Moderate: Moderate: Moderate: 
Pleasanton | too clayey. i Shrink-svell. shrink-swell. Shrink-swell. shrink-swell, 
i i low strength. 
0 I 
1 ' 
137--------------- ¡Severe: ¡Severe: Severe: Severe: Severe: 
Reyes | too clayey, I wetness, wetness, wetness, wetness, 
| floods, I shrink-swell, shrink-swell, shrink-swell, floods, 
i wetness. | floods. floods. floods. low strength. 
7 1 
t 1 
138-----------2--- iSevere: ¡Severe: Severe: Severe: Severe: 
Reyes i floods, i floods, floods, floods, floods, 
| wetness, i shrink-swell, wetness, wetness, wetness, 
i too clayey. i wetness. shrink-swell. shrink-swell. low strength. 
' LI 
i 1 
139--------------- ¡Severe: ¡Severe: Severe: Severe: Severe: 
Reyes i too clayey, I shrink-swell, wetness, shrink-swell, low strength, 
I wetness. | low strength. shrink-swell. low strength. Shrink-swell. 
J | 
U I 
1 Y O ca o a m m m ae a o o m Moderate: i Severe: Severe: 
Rincon | too clayey. | low strength, low strength, low strength, low strength, 
i | Shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
H 8 
I 3 
141%, i i 
i ٦ 
LI I 
1 t 
1 1 
i i 
t t 
I 1 
| t 
Li $ 
I t 
t 1 
[| 1 
٦ 
1 
i 
1 
I 
| 
l 
1 
y 
I 
i 
I 
t 
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Urban land. 
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Severe: ¡Severe: 
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Quarry 
183- o m o m m a e e o Slight----------- Moderate: Moderate: Moderate: Moderate: 
Sycamore | low strength, low strength, low strength, low strength, 
| Shrink-swell. shrinkeswell. shrink-swell. shrink-swell. 
$ 
' 
۸ً mmm am m m m o o ee Severe: iModerate: Severe: Moderate: Moderate: 
Sycamore too clayey. i low strength. low strength, low strength. low strength. 
H shrink-swell. 
|) 
LI 
1 H 5 e س۹‎ a o o a m m m m Severe: i Severe: Severe: Severe: Severe: 
Tierra | too clayey. i Shrink-swell, shrink-swell. Shrink-swell, shrink-swell, 
i i low strength. low strength. low strength. 
! 1 
i I 
146%, i | 
Urban land | i 
! t 
t y 
147%: i i 
Urban land. i i 
i I 
1 t 
Baywood--------- -iSevere: iSlight-----------iSlight----- =-~- Moderate: Slight. 
i cutbanks cave. | slope. 
t t 
t 1 
148%: i i 
i i 
t ' 
U [L| 


See footnote at end of table. 
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TABLE 4.--BUILDING SITE DEVELOPMENT--Continued 


1508: 
Urban land. 


ES y TNT Sr ET TE ST VE T CON pev 
t G t 
Soil name and | Shallow i Dwellings i Dwellings Small Local roads 
map symbol i excavations i without i with commercial and streets 
H i basements i basements buildings 
a EDA ES A > GERE e ——— ee ee 
! 
LI 
148%: | 
Clear Lake------- ¡Severe: Severe: Severe: Severe: Severe 
| too clayey. floods, floods, floods, shrink-swell, 
i Shrink-swell, wetness, shrink-swell, low strength. 
H low strength. shrink-swell. low strength. 
V 
t 
149%: i 
Urban land. i 
i 
t 
Danville---------jSevere: Severe: Severe: Severe: Severe: 
i too clayey. shrink-svell, shrink-svell, shrink-svell, shrink-swell, 
i low strength. low strength. low strength. low strength. 
y 
| 
LI 
| 
I 
$ 
t 
) 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Tierra----------- ¡Severe: Severe: 


too clayey. shrink-swell, 
low strength. 


1 
ص‎ 
i 
i 
151%: i 
Urban land. i 
H 

1 


Tierra----------- ¡Severe: Severe: Severe: Severe: Severe: 
too clayey. shrink-swell, shrinkeswell. slope, shrink-swell, 
low strength. shrink-swell, low strength. 


low strength. 


152*: 
Urban land. 
Tierrarooonnean... | Severe: Severe: Severe: Severe: Severe: 
| Slope, slope, slope, slope, slope, 
| too clayey. shrink-swell, shrink-swell. shrink-swell, Shrink-swell, 
i low strength. low strength. low strength. 
y 
I 
i Severe: Severe: Severe: 
i slope, slope, slope, slope, slope, 
i too clayey. low strength, low strength, low strength, low strength, 
i shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
i 
I 
153%: i 
Vallecitos------- ¡Severe: Severe: Severe: Severe: Severe: 
slope, slope, slope, slope, slope, 


depth to rock. depth to rock. depth to rock. depth to rock. depth to rock, 


low strength. 


Rock outerop. 


— —À— —— —M — — —— —— — —  — —— — — — NN NN —— —— —— — — —— — —— 2-02 — ہے‎ —— e ame in -4 — — —— ara 


t 
k 
U 
1 
1 
H 
8 
٦ 
I 
H 
[| 
t 
t 
1 
U 
i 
1 
y 
U 
1 
i 
) 
1 
i 
1 
! 
1 
1 
y 
1 
1 
i 
i 
I 
t 
i] 
1 
I 
y 
i 
! 
H 
L| 
1 
I 
H 
1 
H 
LI 
i 
I 
1 
I 
i 
1 
+ 
I 
I 
I 
t 
3 
i 
I 
I 
t 
1 
I 
1 
1 
i 
LI 
٦ 
I 
i 
I 
Azule-------22-2--- iSevere: ¡Severe: 
i 
I 
i 
I 
1 
t 
i 
1 
J 
| 
t 
L| 
1 
[| 
I 
I 
H 
I 
٦ 
I 
3 
t 
i 
LI 
H 
[| 
I 
I 
1 
I 
i 
I 
1 
t 
4 
I 
1 
1 
3 
t 
5 
| 
j 
$ 
٦ 
I 
! 
1 
i 
t 
y 
t 
t 
i 
I 
LI 
t 
1 
1] 
i 
! 
I 
i 
t 
I 
1 
1 
3 
1 
1 
3 
t 
1 
1 


1 Sy amen meee eon ne Severe: Severe: Severe: Severe: Severe 
Willows | too clayey. floods, shrink-swell, floods, low strength, 
i shrink-swell, low strength. shrink-swell, shrink-swell. 
i low strength. low strength. 
I 
I 
1554 سے سے‎ ee... | Severe: Severe: Severe: Severe: Severe: 
Xerorthents | Slope, slope, shrink-swell, shrink-swell, shrink-swell, 
| too clayey, shrink-swell, low strength, low strength, low strength, 
| depth to rock. low strength. slope. slope. slope. 
$ 
[| 
1 مہ ل569‎ Aes Severe: Moderate: Severe: Moderate: Moderate: 
Xeropsamments ¡ cutbanks cave, wetness. wetness. wetness. wetness. 
i wetness. 
t 
U 
1,81. i 
Xerorthents------ ¡Severe: Severe: Severe: Severe: Severe: 
i slope, slope, shrink-swell, shrink-swell, shrink-swell, 
¡ too clayey, shrink-swell, low strength, low strength, low strength, 
I depth to rock. low strength. slope. slope. slope. 
t 
' 
Altamont--------- ¡Severe: Severe: Severe: Severe: Severe: 
| too clayey, Shrink-swell, Shrink-swell, shrink-swell, shrink-swell, 
i slope. low strength, low strength, low strength, low strength, 
i slope. slope. slope. slope. 
I 
I 


See footnote at end of table. 
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TABLE 4.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Soil name and 
map symbol 


U 
1] 
t 
158*; i 
Xerorthents------iSevere: 
| slope, 
| depth to rock. 
1 
4 
Los Osos----- =-~.. | Severe: 
i slope, 
! too clayey. 
159%, 160%: i 
Xerorthents------iSevere: 
| slope. 
1 
t 
Millsholm--------|iSevere: 
| slope, 
I depth to rock. 
I 
١ 
161---------------|Slight-------- --- 
Yolo \ 
i 
L 
U 


— — > —-——— 8A o 200 e 


— MÀ M ——— سے‎ ———————-. 


1 
i Dwellings Dwellings Small Local roads 
i without with commercial and streets 
| basements basements buildings 
Severe: Severe: Severe: Severe: 

slope. slope, slope. slope. 

depth to rock. 

Severe: Severe: Severe: Severe: 

slope, slope, slope, slope, 

shrink-swell, shrink-swell, shrink-swell, low strength, 


low strength. low strength. low strength. shrink-swell. 


س ساس سے تاس | — — — — — — — —— —— — —— — — —— —— —— —— == — سی — — == 
س —— A—— —— mv —— -- er —— —— — ee ee —— — —— ee —— a‏ —— — — رہ 0 —— ہہس 


Severe Severe: Severe: Severe: 
slope. slope. slope. slope. 
Severe Severe: Severe: Severe: 
slope, slope, slope, depth to rock, 
depth to rock. depth to rock. depth to rock. slope. 
iModerate: Moderate: Moderate: Moderate: 
| low strength, low strength, low strength, low strength, 
| shrink-swell. Shrink-swell. shrink-swell. shrink-swell. 
) 
J 


* See description of the map unit for composition and behavior characteristics of the map unit. 


73 


74 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," "good," and "fair." 


So 


U 
M 
t 
map symbol i absorption 
i fields 
—————=—p T T 
E] 
' 
100 ooo. | Severe: 
Altamont I peres slowly, 
I depth to rock. 
t 
t 
101-----------------[Severe: 
Altamont I peres slowly, 
i depth to rock, 
| slope. 
i 
I 
102------ nom anar | Severe: 
Altamont | peres slowly, 
i depth to rock, 
| Slope. 
t 
t 
103-------------- ---iSevere: 
Azule i Slope, 
i peres slowly, 
| depth to rock. 
8 
t 
104------- —————— ¡Severe: 
Azule | slope, 
| peres slowly, 
i depth to rock. 
i] 
E 
105-------222--- -----iSevere: 
Bayvood Variant i wetness. 
I 
1 
ق‎ i Severe: 
Botella | perces slowly. 
i 
t 
1072----------------- iSevere: 
Clear Lake | wetness, 
i peres slowly. 
i 
[| 
108 ¡Severe: 
Clear Lake I peres slowly. 
i 
3 
109------ یں‎ m iSevere: 
Climara i slope, 
| percs slowly, 
i depth to rock. 
1 
1 10 o o m o ¡Severe: 
Contra Costa i slope, 
I peres slowly, 
| depth to rock. 
1 
t 
111----------------- iSevere: 
Danville I peres slowly. 
i 
t 
112 Severe; 
Danville I percs slowly. 
1 
1 
113 Severe: 
Diablo | peres slowly. 
1 
| 
1 1 1| a an an a a بد باعل‎ æ O O O O n iSevere: 
Diablo slope, 


| 


il name and 


Septic tank 


percs slowly. 


TABLE 5.--SANITARY FACILITIES 


SS is mv ب سے‎ 


i 
U 
i 
[ 
٦ 
t 
i 
[ 
t 
[ 
5 
U 
| 
' 
1 
[ 
I 
[ 
I 
! 
! 
[ 
I 
[ 
I 
U 
٦ 
[ 
I 
l 
1 
[ 
I 
D 
1 
t 
٦ 
t 
1 
[ 
t 
t 
! 
[ 
! 
! 
٦ 
[ 
[ 
U 
! 
[ 
i 
t 
t 
U 
' 
t 
I 
t 
1 
| 
i 
U 
i 
t 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


| 


Daily cover 
for landfill 


"v 


oor: 
too clayey. 


"U 


oor: 
too elayey, 
slope. 


"Oo 


oor: 
too clayey, 
slope. 


Poor: 

slope, 

too clayey, 
a 


rea reclaim. 
P 


o 

s 

too clayey, 
area reclaim. 
Poor: 
too sandy. 


too clayey. 
Poor: 
too clayey. 


Poor: 


o 

too clayey. 
Poor: 

slope, 

too clayey, 
area reclaim. 


o 

5 

too clayey, 
area reclaim. 
Poor: 

too clayey. 


too clayey. 
Poor: 
too clayey. 


Poor: 
slope, 
t 


oo clayey. 


t 7 t ' 

| Sewage lagoon | Trench H Area 
i areas i sanitary i sanitary 
| i landfill i landfill 
4 1 [1 

i i i 

i Severe: i Severe: i Moderate 
i slope. | too clayey, I slope 

i | depth to rock. i 

1 y t 

1 8 [ 

¡Severe: ¡Severe: ¡Severe: 

i slope. i too clayey, | Slope. 

i | depth to rock. | 

i i i 

i i i 

i Severe: i Severe: {i Severe: 

i slope. | too clayey, | slope. 

H | depth to rock, i 

i | slope. 1 

i i i 

iSevere: iSevere: ¡Severe 

î slope. | too clayey, | slope. 

i | depth to rock. i 

i i i 

4 1 $ 

i 8 1 

¡Severe: ¡Severe: ¡Severe 

| slope. | slope, i slope. 

H i too clayey, i 

i | depth to rock. i 

H i I 

[| 1 I 

iSevere: ¡Severe: ¡Severe: 

i wetness, | wetness, y wetness, 
i seepage. | seepage. i seepage. 
t H t 

LI [ t 
iSlight-----------iModerate: iSlight--------- 
i | too clayey. i 

t i | 

I y t 
iModerate: iSevere: iSevere: 

i wetness. | wetness, i wetness. 
i | too clayey. i 

i 1 t 

LI t t 
iSlight----- =... Severe: ¡Moderate: 
i | too clayey. | floods. 
8 H ٦ 

t t [| 

i Severe: i Severe: i Severe: 

i slope, t slope, i slope. 

| depth to rock. | depth to rock, | 

i i too clayey. i 

0 7 t 

LI t I 

Severe: Severe: I Severe: 

| slope, | slope, | slope. 

i depth to rock. i too clayey, i 

i | depth to rock. i 

I f y 

LI L| t 
iSlight---------- iSevere: iSlight----------- 
i | too clayey. 1 

t Y y 

1 t t 

¿Moderate i Severe: iISlight-----------,Poor: 
| slope. | too clayey. i 

' LI I 

t t t 

i Severe: i Severe: i Moderate: 
i slope. | depth to rock, | slope. 

B ¦ too clayey. t 

L 1 y 

t 1 1 

¡Severe: ¡Severe: ¡Severe 

i slope. | depth to rock, | slope. 

i | too clayey. i 

E t t 

I 4 t 
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TABLE 5.--SANITARY FACILITIES--Continued 


area reclaim. 


RS E CM EI MM وھ وک چک‎ E CH M ME IT ہے ہش‎ EIC D CEDE MIRADO 
Soil name and i Septic tank i Sewage lagoon | Trench | Area i Daily cover 
map symbol i absorption | areas i sanitary i sanitary i for landfill 
H fields i | landfill t landfill i 
e 
| | | | | 
115 |Severe: ¡Severe: ISevere: ¡Severe: i Poor: 
Diablo i slope, i slope. i slope, i slope. t slope, 
i peres slowly. | I depth to rock, | I too clayey. 
i H i too clayey. | i 
i t i i i 
1168: i i t i i 
Gaviota------------lISevere: ¡Severe: iSevere: Severe: i Poor: 
i slope, | seepage, i slope, I slope, I slope, 
i depth to rock. i depth to rock, | depth to rock, | seepage. I thin layer, 
i i slope. i seepage. 1 i area reclaim. 
t t LI t ! 
Rock outerop. i i i i t 
i ' 1 i t 
t LI t t t 
1 17 mene nme nnn | Severe: iSevere: iSevere: ¡Severe: i Good. 
Laugenour i percs slowly, | seepage. | wetness. | seepage. i 
| wetness. | ! i i 
i ! t i i 
118*, 1198: i i i i i 
Los Gatos----------|Severe: ¡Severe: ¡Severe: ¡Severe: i Poor: 
i slope, i slope, i slope, i slope. i slope. 
i depth to rock, | depth to rock. | depth to rock. | i 
I peres slowly. | I | i 
3 t i t i 
t t i t t 
Los 0sos-----------|ISevere: ¡Severe: ¡Severe: ¡Severe: iPoor: 
i slope, I slope. î slope, | slope. I area reclaim, 
I depth to rock, } i depth to rock, | | slope, 
I percs slowly. i i too clayey. i | too clayey. 
1 i 1 t ' 
I t ! t t 
120----— ee | Severe: iSevere: iSevere: iSevere: tPoor: 
Los Osos i slope, | Slope. I depth to rock, | slope. | area reclaim, 
i depth to rock, | | too clayey. i i slope, 
| peres slowly. | i i | too clayey. 
1 i M 1] 1 
t ! 1 t t 
1214.----------------iSevere: iSevere: iSevere: ¡Severe: Poor: 
Los Osos | slope, | slope. i Slope, | Slope. | area reclaim, 
I depth to rock, | I depth to rock, | i Slope, 
peres slowly. i too clayey. i i too clayey. 
i 
t ! t t t 
122*: ! t i t t 
Los Osos-----------lSevere: iSevere: iSevere: ¡Severe: IPoor: 
i slope, i slope. i depth to rock, | slope. I area reclaim, 
I depth to rock, | i too clayey. i i Slope, 
| peres slowly. i i i | too clayey. 
1 4 t t 4 
1 t t t t 
Millsholm----------lSevere: ¡Severe: ¡Severe: ¡Severe: |i Poor: 
t Slope, i slope, i depth to rock. | slope. I slope, 
i depth to rock. | depth to rock. |! i t thin layer, 
H | H i | area reclaim. 
i i i t i 
123*, 124%; 1 ! 1 i i 
Los 0soS-----------ISevere: ¡Severe: ¡Severe: ¡Severe: ¡Poor: 
| slope, | slope. i slope, i slope. I area reclaim, 
i depth to rock, | i depth to rock, i| i slope, 
| peres slowly. | i too clayey. i i too clayey. 
7 || t i 
t ! t t [| 
Millsholm----------lSevere: ¡Severe: ¡Severe: iSevere: tPoor: 
i slope, | slope, t slope, i slope. i slope, 
i depth to rock. | depth to rock. ¢ depth to rock. } | thin layer, 
| ! ! 1 f area reclaim. 
4 4 t $ t 
LI t ! t I 
125------------2-22---|Severe: iModerate: ¡Severe: i Moderate: i Poor: 
Marvin t peres slowly, i wetness. f too clayey, | wetness. | too clayey. 
t wetness. i | wetness. ! i 
i t IL 1 i 
t t ' 1 t 
126----2------------lÓSevere: iSevere: ¡Severe: ¡Severe: ¡Poor: 
May men I slope, i slope, t slope, | slope. | slope, 
i depth to rock. į depth to rock. | depth to rock. ¢ t thin layer, 
| t 1 1 t 
| | | | | 


See footnote at end of table. 


TABLE 5.--SANITARY FACILITIES--Continued 


Soil name and Septic tank 


map symbol absorption 
" VR fields 
127*: 
Maymene-s--2--------iSevere: 
slope, 


depth to rock. 


Severe: 

slope, 

depth to rock, 
peres slowly. 


Los Gato sS» = =a a. a = a a a 


128, 129------------|iSevere: 
Millsholm slope, 
depth to rock. 
130*: 
Montara------------ ¡Severe: 
| depth to rock, 
i slope. 
i 
1 
Rock outerop. i 
H 
1 
131, 132------------iSevere: 
Omni | peres slowly. 
1 
| 
Pescadero | peres slowly. 
i] 
| 
134 ----------- ---—---|Severe: 
Pescadero | floods, 
| peres slowly, 
| wetness. 
i 
t 
Pits 1 
L 
t 
136----------------- ¡Severe: 
Pleasanton | peres slowly. 
1 
13T1------ ——————— ¡Severe 
Reyes | peres slowly, 
| floods, 
| wetness. 
t 
t 
1 38 co o m m e a me ae am m an an a ae ¡Severe 
Reyes | floods, 
|! wetness, 
I peres slowly. 
1 
1 
139-----------------|Severe: 
Reyes | wetness, 
t peres slowly. 
[| 
t 
1ll0- مہ ہی ہے‎ m m m = ید تد ا‎ a m m --iSevere: 
Rincon | peres slowly. 
t 
1 
141%. i 
Riverwash t 
1 
1 
142%, t 
Quarry t 
i 
t 
143----- eee ———- ¡Severe: 
Sycamore | peres slowly. 


H 
t 


See footnote at end of table. 


areas 


—— 


Severe: 
slope, 
depth to 


Severe: 
slope, 
depth to 


Severe: 
slope, 
depth to 


Severe: 
depth 
slope. 


to 


Sites enis 


Slishtusë dushe 


Severe: 
floods, 
vetness. 


Moderate: 
slope, 
seepage. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


S1 ight----------- 


Severe: 
Seepage. 


rock. 


rock. 


rock. 


rock, 


[ 
٦ 
t 
٦ 
! 
' 
t 
i 
! 
1 
! 
1 
t 
4 
! 
I 
! 
I 
t 
H 
t 
1 
! 
) 
t 
٦ 
t 
' 
t 
! 
t 
1 
t 
t 
t 
! 
[ 
! 
! 
' 
t 
H 
t 
t 
t 
٦ 
! 
' 
! 
I 
t 
1 
1 


1 
t 
i 
r 
t 
t 
! 
[ 
1 
1 
I 
1 
! 
l 
1 
t 
٦ 
! 
H 
[ 
I 
[ 
! 
t 
t 
t 
i 
! 
t 
t 
i 
t 
i 
t 
t 
t 
j 
1 
I 
1 
1 
t 
i 
! 
I 
1 
! 
t 
i 
t 
i 
! 
1 
I 
[ 
1 
0 
{ 
! 
t 
t 
! 
1 
| 
t 
! 
i 
LI 
I 
I 
1 
{ 
t 
t 
i 
1 
I 
1 
i 
t 
n 
t 
i 
! 
! 
[ 
) 
1 
! 
! 


Trench 
sanitary 
landfill 


Severe: 
slope, 


depth to rock. 


Severe: 
slope, 


depth to rock. 


Severe: 
slope, 


depth to rock. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
too clayey, 
wetness. 


Severe: 
wetness, 
too clayey. 


Severe: 
floods, 

too clayey, 
wetness. 


S1 ight----------- 


Severe: 
wetness, 
too clayey, 
floods. 


Severe: 
floods, 
wetness, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Moderate: 
too clayey. 


Severe: 
seepage. 


t 
y 
! 
) 
t 
| 
t 
t 
t 
1 
t 
٦ 
t 
y 
t 
t 
1 
t 
t 
t 
t 
i 
t 
t 
t 
I 
t 
4 
t 
1 
! 
t 
t 
1 
t 
) 
1 
7 
t 


٦ 
t 
i 
t 
| 
! 
1 
t 
1 
t 
H 
! 
t 
t 
! 
t 
i 
! 
i 
t 
! 
t 
| 
t 
i 
! 
! 
t 
i 
! 
} 
1 
1 
1 
) 
t 
i 
[ 
1 
t 
I 
[ 
t 
t 
ì 
U 
1 
t 
! 
t 
t 
t 
1 
t 
! 
1 
ì 
1 
٦ 
| 
' 
! 
t 
t 
1 
t 
i 
I 
! 
! 
i 
t 
j 
t 
t 
t 
i 
! 
t 
t 
| 
! 
t 
! 
1 
t 
' 
! 
t 
! 
I 
t 
' 
t 
' 
[ 
, 
! 
$ 
! 
| 
j 
1 
[ 


sanitary 
landfill 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Sl ight-- =-=- =. 


Slightesesesuedu 


Severe: 
floods, 
wetness. 


S1 ight----------- 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


S1 ight----------- 


SOIL SURVEY 


Daily cover 
for landfill 


Poor: 

slope, 

thin layer, 
area reclaim. 


Poor: 
slope. 


Poor: 

slope, 

thin layer, 
area reclaim. 


Poor: 

slope, 

thin layer, 
area reclaim. 


Poor: 


too clayey. 


Poor: 


too clayey. 


Poor: 
wetness, 
too clayey. 


Fair: 
small stones. 


Poor: 
too clayey, 
wetness. 


Poor: 
wetness, 
too clayey. 


Poor: 
too clayey. 


Fair: 
too clayey. 


Good. 
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TABLE 5.--SANITARY FACILITIES--Continued 
س‎ _ ___ Gm 


t 
Soil name and i Septic tank Sewage lagoon | Trench Area 
map symbol H absorption areas i sanitary sanitary 
i fields i landfill landfill 
t 


percs slowly, 
depth to rock. 


depth to rock. depth to rock. 


! 
i 
t 
i 
t t 
i i 
1llll-----------------|Severe: IModerate: ISlight----------- 
Sycamore | peres slowly. | Seepage. | t 
8 $ i I 
I t t 1 
145-----------22-----iÓSevere: i Moderate: i Moderate: i 
Tierra | peres slowly. i slope. | too clayey. | 
1 t H y 
t t t t 
146%, i i i t 
Urban land 1 | i i 
i i t i 
147*: H i | t 
Urban land. } i i i 
t ٦ 1 V 
t I t t 
Baywood------.-.-----|Slight-----------lSevere: ¡Severe: ¡Severe: 
i | seepage. | seepage. t seepage. 
|] ٦ i t 
1 t 1 1 
148%; 1 i i i 
Urban land. i i i i 
1] 1 t t 
1 t LI ! 
Clear Lake---------iSevere: i Moderate: iSevere: iSevere: 
| wetness, | wetness. | wetness, I wetness. 
I peres slowly. i | too clayey. i 
[| $ t 1 
TI ! t t 
1498: i i t i 
Urban land. i ! i H 
[L| $ ' y 
1 t t t 
Danville-----------lSevere: i Moderate: ¡Severe: ISlight------- 
i peres slowly. i slope. I too clayey. 
٦ t $ 1] 
t t t 1 
150%: H i i H 
Urban land. i ! i i 
I 1 1 I 
t t t t 
Tierra-------.------iSevere: i Moderate: |i Moderate: iSlight------- 
I peres slowly. ¦ slope. I too clayey. | 
i ! H t 
t t 1 t 
1514: i i i i 
Urban land. i i i i 
1 H 1 J 
t t t t 
Tierra-------------lSevere: iSevere: iModerate: iModerate: 
| peres slowly. I slope. t too clayey. i slope. 
1 1 1 y 
LI ! t 1 
152*: t i i i 
Urban land. ! i f i 
t b + 1 
t 1 t I 
Tierra------.-------(iSevere: iSevere: i Moderate: ¡Severe: 
i slope, i Slope. I slope, I slope. 
I peres slowly. i | too clayey. | 
٦ LI || 1 
1 1 t I 
Azule--------------iSevere: iSevere: iSevere: i Severe: 
| slope, ¦ slope. i depth to rock. | slope. 
i peres slowly, i i i 
i depth to rock. | i i 
i ! i i 
153%: i I i ! 
Vallecitos---------lSevere: iSevere: ¡Severe: i Severe: 
i slope, i slope, i slope, i slope. 
t depth to rock, | depth to rock. | depth to rock. | 
i peres slowly. | i i 
4 1 t t 
t t 1 ! 
Rock outerop. H i i i 
[i I M I 
I LI t I 
15ll- e> إ‎ 56۷00۰: ISlight----------— | Severe: ISlight------- 
Willows | peres slowly. | | wetness, i 
i | too clayey. i 
t $ i 1 
[| t I t 
155$*------—---———— Severe: ¡Severe: ¡Severe: ¡Severe: 
Xerorthents i slope, i slope, | Slope, f slope. 
i] I i t 
I i y 1 
! 1 t 1 
E 1 H 1 
t 1 t t 


See footnote at end of table. 
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Slight-----------|Fair: 


thin layer. 


Slight-----------lFair: 


too clayey. 


Fair: 
too sandy. 


Poor: 
too clayey. 


Poor: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Poor: 
slope, 
too clayey. 


Poor: 

slope, 

too clayey, 
area reclaim. 


Poor: 

slope, 

thin layer, 
area reclaim. 


Poor: 
too clayey. 


Poor: 
slope, 
too clayey. 
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TABLE 5.--SANITARY FACILITIES--Continued 


SSS ae ee 7 T————————————————]———————————————————————————— 9 ——M M 
t t t 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Area i Daily cover 
map symbol i absorption ì areas i sanitary i sanitary I for landfill 
i fields | ! landfill i landfill i 
سج تسچ ور ی‎ ng TE ون‎ Y 
| | i 
1562 iSevere: iSevere: ISevere: i Severe: i Poor: 
Xeropsamments i wetness. i wetness, | wetness, | wetness, + too sandy, 
i | seepage. | seepage. ¦ seepage. | seepage. 
1 0 I y t 
! ! 1 t ! 
157*: i i t i i 
Xerorthents--------;Severe: ¡Severe: ¡Severe: ISevere: iPoor: 
i slope, i slope, i slope, i slope. | slope, 
| peres slowly, I depth to rock. | depth to rock, |} | too clayey. 
| depth to rock. | | too clayey. i i 
1 1 1 t 
t LI t 1 t 
Altamont----------- ¡Severe: Severe: ¡Severe: ¡Severe: | Poor: 
t peres slowly, i slope. | too clayey, I slope. | too clayey, 
| depth to rock, | | depth to rock, | i slope. 
i slope. f ¦ slope. i i 
ii i i i ! 
158*: i i t i i 
Xerorthents-===«=«===|Severe: ¡Severe: ¡Severe: ¡Severe Poor: 
| slope, ¦ slope, | slope, | slope. i slope, 
I depth to rock. | depth to rock. į depth to rock. i i thin layer. 
٦ t J 1 V 
t ! t t t 
Los Osos------ emmm | Severe: ¡Severe: ¡Severe: ¡Severe: | Poor: 
| slope, | Slope. i slope, | slope. i area reclaim, 
i depth to rock, | | depth to rock, | | slope, 
i peres slowly. i too clayey. ' i too clayey. 
! t t t ! 
159*, 160*: i i I | i 
Xerorthents-=======|Severe: ¡Severe: ¡Severe: ¡Severe: | Poor: 
i slope. i slope. I slope, I slope. | slope. 
i i i depth to rock. i i 
LI i 3 i I 
t ! t 1 1 
Millsholm----------j;Severe: ¡Severe: ¡Severe: ¡Severe: i Poor: 
i slope, | slope, | slope, I slope. I slope, 
I depth to rock. | depth to rock. | depth to rock. i t thin layer, 
1 1 H 1 1 i 
i 1 t t | area reclaim. 
1] LI 1 u 1 
t 1 t U t 
161- ee Moderate: ¡Moderate: iModerate: iSlight-----------|iFair: 
Yolo | peres slowly. | Seepage. | too clayey. t i too clayey. 
1 u I i أ1‎ 
1 ! t t ! 


* See description 


of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry 
indicates that the soil was not evaluated] 


KE SS SAINT TT 
t t 1 [| 
Soil name and | Pond reservoir | Embankments, i Drainage i Irrigation ¡Grassed waterways 
map symbol | areas idikes, and levees | i t 
u u H 1 1 
tt iS بس‎ AA 2 
3 
t 
100, 101, 102-----|Slope, Low strength, Slope, Slope, Slope, 


Altamont depth to rock. hard to pack. peres slowly, 


depth to rock. 


slow intake, 
peres slowly. 


percs slowly. 


103, 10H æ nm 
Azule 


Slope, 


1 Low strength, 
depth to rock. 


hard to pack. 


Slope, 
percs slowly, 
depth to rock. 


Slope, 
percs slowly, 
rooting depth. 


Slope, 
erodes easily, 
depth to rock. 


— A AA TL — —— e ces oe mo 


105---------------(Wetness, Piping, Favorable------ --iDroughty, Droughty. 
Baywood Variant seepage. seepage. seepage, 
wetness. 

106---------------|Favorable---------|Favorable---------!Favorable--------!Favorable--------!Erodes easily. 
Botella 
10T---------------|Favorable---------|Low strength, Peres slowly, Slow intake, Peres slowly. 
Clear Lake hard to pack. floods. peres slowly. 
108-- w m m m m w m m m m m m iFavorable--====== - ¡Low strength, Percs slowly, Peres slowly, Percs slowly. 
Clear Lake | hard to pack. slope. slow intake, 

i slope. 

1 

t 
109--------------- 1 Slope, Low strength, Slope, Slope, Slope, 
Climara depth tó rock. hard to pack, peres slowly, peres slowly, depth to rock, 


thin layer. depth to rock. rooting depth. peres slowly. 


ow ےچ وو 99 —— ہوم — سے لوم‎ DU" av ےہ‎ M om eÀ—— e—— "A ہے مہم‎ ED M سو‎ og om OU —— ہے‎ wees اکم ہو‎ 


Y O AA Oi O‏ ماد ای ےہ110 


Contra Costa 


ope, 
epth to rock. 


Low strength, 


o Slope, 
hard to pack. 


depth to rock, 
percs slowly. 


Slope, 
rooting depth, 
percs slowly. 


Slope, 
percs slowly, 
depth to rock. 


um 
Q نر‎ 


me mm mu یر و سی بیو لد مس‎ ae me کہ س جا و‎ ee ne dg سے‎ EEE A CU ED e UU UD ماک‎ e ee — اس سر‎ 


11122-------------(Favorable---------iHard to pack------|Peroes slowly===--|Percs Slowlyæ==== Percs slowly. 
Danville 
1122-2-------------(]Favorable--------- ¡Hard to pack------ Peres slowly, Peres slowly, Peres slowly. 
Danville i slope. slope. 
1 
I 
113, 114, 115-----iSlope---------- ---iLow strength, Peres slowly, Slope, Slope, 
Diablo | hard to pack. slope. slow intake, peres slowly. 
i percs slowly. 
I 
1 
116%: t 
Gaviota----------|iSlope, iThin layer, Slope, 
depth to rock. I piping. depth to rock, 
| erodes easily. 
i 
1 
Rock outcrop. | 
1 
t 
11T-------—-----2---|Seepage--------2--- iPipine, Favorable-------- iFavorable--------(Erodes easily. 
Laugenour Seepage. 
118*, 119*: 
Los Gatos--------jSlope, Thin layer--------jiSlope, Slope, Slope, 


1 
depth to rock. depth to rock. rooting depth. erodes easily, 


depth to rock. 
Los م0503‎ == =m æ a a m a Complex slope, 
depth to rock, 
peres slowly. 


Slope, 
rooting depth, 
peres slowly. 


Slope, 
erodes easily, 
depth to rock. 


1 a 
depth to rock. thin layer. 


120, 121---------- 
Los 0sos 


Hard to pack, 


a Complex slope, 
thin layer. 


depth to rock, 
peres slowly. 


Slope, 
rooting depth, 
peres slowly. 


Slope, 
erodes easily, 
depth to rock. 


1 
depth to rock. 


== عم ول‎ —— RSS ہم رم جا ولت کو مم‎ SS SS A کم وہ ہے‎ mu SS ہم مم‎ SS کے مو‎ A mm A مو وہ ہے وم سا ھکد ہم ویو‎ A ہاور 3 مہ سے ما وہ سوک م مه‎ A AA A و یو -- اوہ وو ماک ور موی‎ OR وہ مہ یہ جوم‎ e سەک جو‎ ae rm vm A 
موا وہ‎ me M —— eee SS — — — —— —— —— 0 — —À— —À— —— — oman کہ کہ‎ —— —— ve سے سے ہاو کے‎ — ee —À— پھر سام ےمم‎ ——— ——— —— OG —— سو ہو وہ‎ —À ہے —— تھے یہو‎ OU سوق وھ‎ e اک ےو ہے ہ۔ ہے ہے جوم نے ہے ے ہے‎ 


am ررش‎ M ——— ——— ا —9 ار‎ Oe apr m 
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See footnote at end of table. 
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TABLE 6.--WATER MANAGEMENT- -Continued 
—— — — _ _ _—— _—_— __— ——__ ___ _ _ —__—_—_———o aaan 


1 t t t 
Soil name and į Pond reservoir | Embankments, i Drainage i Irrigation ¡Grassed waterways 
map symbol i areas idikes, and levees | i i 
1 i 1 1 i 
— — لد‎ — nub.  _- MMMMANN—Á us 
122*, 123*, 124%: 
Los Osos---------iSlope, Hard to pack, Complex slope, Slope, Slope, 
depth to rock. thin layer. depth to rock, rooting depth, erodes easily, 


peres slowly. peres slowly. depth to rock. 


un 


Millsholm--------iSlope, 


depth to rock. 


Thin layer--------iSlope, 


depth to rock. 


lope, 
rooting depth, 
erodes easily. 


1 1 t t 
1 1 y i 1 
t t t t t 
٦ 3 ٦ 1 1 
I 1 t t t 
1 [3 1 y 1 
1 t 1 t t 
y ' 1 y 1 
1 1 1 1 1 
$ ١ I 1 i 
t 8 t ! t 
y [| 1 1 [| 
1 t 1 1 t 
I 1 1 1 y 
t 1 t t t 
1 $ 1 1 1 
1 t 1 1 1 
i ! t i i 
i i i i i 
125=æeæmmmmmmmemme=!Favorable----=mme=jHard to pack------iPeres slowly, Peres slowly, iPeres slowly, 
Marvin i | | excess salt. | excess salt, | excess salt, 
I i i ! erodes easily. | erodes easily. 
u u I i 1 
1 t t ! t 
126-- o ——eSlOD6e, iThin layer, iSlope, ISlope, ISlope, 
Maymen I depth to rock. I low strength. | depth to rock. i droughty, i rooting depth, 
t t i ! rooting depth. | droughty. 
i i 1 i i 
varë: | ِ i | | 
Maymen-s----------iSlope, iThin layer, iSlope, iSlope, iSlope, 
i depth to rock. | low strength. | depth to rock. ; droughty, | rooting depth, 
i H i I rooting depth. | droughty. 
y i $ y 1 
t ! ! t t 
Los Gatos--------iSlope, ¡Thin layer--------|Slope, iSlope, iSlope, 
î depth to rock. | | depth to rock. | rooting depth. | erodes easily, 
| i i i | depth to rock. 
i 4 $ ‘ , 
1 t LI ! t 
128, 129----------iS1lope, ¡Thin layer--------iSlope, i iSlope, 
Millsholm t depth to rock. i | depth to rock. | | rooting depth, 
i i | i | erodes easily. 
i i I i ! 
130*; i i 
Montarâa---—e|SlOD6e, ¡Thin layer-=======| i iSlope, 
| depth to rock. i H i | depth to rock. 
1 i 1 1 1 
1 1 1 1 1 
Rock outerop. i i i i i 
٦ 1 1 1 [| 
! t t i [| 
131, 132----- -----iFavorable---------iHard to pack------iPeroes slowly, iPercs slowly, {Peres slowly, 
Omni i i | poor outlets. | erodes easily. | erodes easily. 
٦ u I 1 1 
1 ! ! t t 
133---------------j|Favorable---------iLow strength, jExcess sodium, i ¡Excess sodium, 
Pescadero i I hard to pack. | excess salt, i | excess salt, 
| i i peres slowly. i | peres slowly. 
1 1 4 i y 
1 : 1 ! LI 1 
138--------------- iFavorable--------- ¡Low strength, IExcess salt, ¡Excess salt, {Excess salt, 
Pescadero | | compressible. i peres slowly, i excess sodium, | wetness, 
i i | excess sodium. 4) perces slowly. | peres slowly. 
I | 1 1 1 
t t t t t 
135*. i t i t i 
Pits i i i i t 
i i i i t 
1306 a a am am m an | SE E p Ag Em a m m m m m a m -iFavorable--------- ISlope---------- --iDroughty---------iDroughty. 
Pleasanton i H H H H 
١ I 1 $ 1 
I t 1 ! t 
13T7---------------|Favorable---------iHard to pack, (Excess salt, iFloods, jExcess salt, 
Reyes i | piping, | peres slowly, I slow intake, | peres slowly, 
i | wetness. | floods. | wetness. | wetness. 
$ 1 M 1 [| 
! t LI t 1 
138---------------iFavorable---------iHard to pack, IPercs slowly, IWetness, ¡Excess salt, 
Reyes i | wetness, | excess salt, | excess salt, | excess sodium, 
i i piping. | floods. I slow intake. | wetness. 
1 | 1] ٦ 
I 1 1 U LI 
139--------- T-----(Favorable-------- -iHard to pack, ¡Excess salt, ¡Wetness, ¡Excess salt, 
Reyes i | excess salt. f peres slowly, | excess salt, | peres slowly, 
i i | poor outlets. | slow intake. | droughty. 
I 1 i t 1 
I 1 t U 1 
1404--------------- iFavorable--------- iHard to pack------ Peres slowly----- iPercs slowly-----jiErodes easily, 
Rincon i i i i I peres slowly. 
I 3 I 
t 1 ! 


See footnote at end of table. 


ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 81 


TABLE 6.--WATER MANAGEMENT--Continued 


t I t t ! 
Soil name and | Pond reservoir i Embankments, i Drainage i Irrigation ¡Grassed waterways 
map symbol ! areas idikes, and levees | t t 
٦ 1 1 1 [| 
—— I Y —————— (€ چو‎ Ecce — 
t 1 1 t t 
[| i 1 y i 
t 1 t t I 
141%, i t i i t 
Riverwash i H i i t 
1 3 1 i y 
1 t t t t 
Quarry i i i i i 
i i i i i 
13 | Seepage c — t — it o ¡Piping- aos ~ m {Favorable 1 a e e n IFavorable--------|Erodes easily. 
Sycamore i i ! i 1 
[| ٦ LI 1 i 
t [ t t U 
14 He sos oe essesese-iFavorables--------jiThin layer, iPercs slowly----- IPercs slowly-===--jPercs slowly, 
Sycamore i | piping. ! I ! erodes easily. 
1 I t 1 1 
1 t t t ! 
145-2--------2-2-2--2--jFavorable--------- iHard to pack------ i Slope, Peres slowly----- iPercs slowly, 
Tierra H i i peres slowly. i | erodes easily. 
[3 | 3 أ1‎ 4 
t t t LI t 
146%, ! i i t i 
Urban land | | i i 1 
i i i t ] 
147%: i i t i ! 
Urban land. i i | 1 | 
1 i 1 I i 
1 t 1 ! t 
Baywood---------- iSeepage----------- iPiping, iSlope, iDroughty, iDroughty. 
i | seepage. | eutbanks cave. | fast intake. 
V y 1 t i 
t ! 1 t ! 
148*: i i i i t 
Urban land. i i ! i | 
i i i t f 
Clear Lakew-----+}jFavorable+-------- iLow strength, iPercs slowly, ¡Slow intake, ¡Percs slowly. 
i ¦ hard to pack. i floods. | peres slowly. | 
H 1 $ 1 $ 
t t t 1 ! 
149%; | i ! | 
Urban land. i i ! 1 1 
i i i i i 
Danville---------|Favorable--------- ¡Hard to pack------ IPercs slowly, ‘Peres slowly, ¡Percs slowly. 
t i | slope. I slope. 1 
I 1 3 1 [| 
1 t 1 1 1 
150*: H i 1 1 1 
Urban land. i | i | | 
1 I I J 3 
t t 1 I ! 
Tierra------ -2---e|Favorable--------- iHard to pack------ iSlope, iPercs slowly, IPercs slowly, 
i | | peres slowly. | slope. ! erodes easily. 
1 $ I 1 I 
t 1 t t 1 
Urban land. i i i i i 
i i i i i 
Tierra----------- iSlope------------- IHard to pack------ iSlope, IPercs slowly, iSlope, 
i i | peres slowly. i Slope. | erodes easily, 
i i i i | peres slowly. 
i 1 i t ! 
152*: i i i i i 
Urban land. i i i H i 
i i | i 
Tierra-----------|Slope------------- ¡Hard to pack------ i Slope, ISlope, iSlope, 
i H | peres slowly. | peres slowly. | erodes easily, 
t i i i | peres slowly. 
1 3 $ 1 y 
1 t 1 t 1 
Azule----.--2-2-----|Slope, ILow strength, iSlope, iSlope, ISlope, 
I depth to rock. | hard to pack. i peres slowly, | peres slowly, | erodes easily, 
i i ! depth to rock. | rooting depth. ¡ depth to rock. 
٦ 4 $ 1 I 
t t ! t t 
153%: i i i i i 
Vallecitos------- iSlope, ¡Thin layer-------- | i iSlope, 
i depth to rock. i i i | rooting depth, 
i i i i | peres slowly. 
٦ 1 $ 1 i 
! t 1 t ! 
Rock outerop. | i 1 H | 
| | 1 [| أ1‎ 
1 t ! t t 
15ll- -2-------|Favorable---------|Hard to pack, iPercs slowly, ¡Slow intake, ¡Excess salt, 
Willows | | piping, t poor outlets. | peres slowly, | excess sodium, 
i | excess salt. H i droughty. | droughty. 
٦ 3 5 1 1 
I t t t t 


See footnote at end of table. 
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TABLE 6.--WATER MANAGEMENT--Continued 


= am: E SD er a GE E O A: ص‎ ME STG ş 
! . 1 | 1 1 
Soil name and | Pond reservoir | Embankments, i Drainage | Irrigation ¡Grassed waterways 
map symbol | areas idikes, and levees | i i 
1 I t 1 1 
— JE سس مس‎ C EI RATA EE EEE 
3 
! 
155*----- ——————— iSlope, Low strength, Peres slowly, Percs slowly, Slope, 
Xerorthents | depth to rock. thin layer. poor outlets. slow intake. peres slowly. 
1 
t 
1568+ ہلل‎ mmm -.--|Seepage-----------|Seepage-----------!Favorable-------- Wetness, Droughty. 
Xeropsamments | droughty. 
157%: 
Low strength, Percs slowly, Percs slowly, Slope, 


depth to rock. thin layer. slope, peres slowly. 


rooting depth. 


LI 

i 

i 
Xerorthents------|Slope, 

i slope, 

i depth to rock. 

1 
Altamont---------|Slope, 
¦ depth to rock. 


Low strength, 
hard to pack. 


Slope, 
peres slowly. 


Slope, 
peres slowly, 
depth to rock. 


Slope, 
slow intake, 
peres slowly. 


1588: 

Xerorthents=-«====|Slope-========= === Thin layer--------jSlope, Slope, Slope, 
percs slowly, percs slowly, thin layer. 
depth to rock. rooting depth. 

Los Osos---------|iSlope, Hard to pack, Complex slope, Slope, Slope, 


depth to rock. rooting depth, 


peres slowly. 


thin layer. depth to rock, 


peres slowly. 


erodes easily, 
depth to rock. 


کہ A Oe ee ma eee‏ 
کہ ee‏ ےج ہے تہ ہے سە ج ہے اص سے چ نے چیہ سے س صله سام سے ہے com DE omon‏ ہے سے سو amo AD"‏ می وه omon‏ وی ماود مود meum RSS RSS‏ سے سے A mu‏ ہام eme swor‏ 
اہ سم وم man‏ سے ہے ee uy cn En‏ ےچ ساچ ee e FD‏ ہے وہ — سای سو رو € ape RR —— en‏ —— کو کہ RR  —‏ مم کم ہے سم ہو میں == M‏ ہے وس —— € 
سه سے و نے سے یرہ سوہ ee‏ وہ موہ ےہ ED OD a‏ سے سے DO OD OD‏ ہو RE mpor apa TW meee apo apee‏ ساو ee‏ مم ماف mea emee omes mem omar amm umae aae‏ 


159%, 160%: I 
Xerorthents------iSlope-------- -T----jPiping, Slope, Slope, Slope. 
i low strength. depth to rock. rooting depth. 
1 
t 
Millsholm=-=======/Slope, Thin layer--------iSlope, Slope, Slope, 
i depth to rock. depth to rock. rooting depth. rooting depth, 
| erodes easily. 
i 
! 
161---------------iSeepage-------.--- -iFavorable--------- Favorable--------iFavorable--------jErodes easily. 
Yolo | 
3 
1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


mm — 


1 1 t t 
Soil name and i Camp areas i Picnic areas i Playgrounds 4 Paths and trails 
map symbol ! i t t 
i i t t 
SS A |n SN VE A ae ==. i nie E ee 
$ t t t 
i 
100-----------2-2--2--2---|Moderate: i Moderate: ¡Severe: i Moderate: 
Altamont i too clayey, i too clayey, too clayey, | too clayey. 
i slope. t slope. i Slope. t 
٦ 4 1 I 
t t t 1 
10 |asssesssasnessesees] Severe ! Severe: Severe: i Moderate: 
Altamont t Slope i too clayey, | too clayey, | too clayey, 
i | slope. i Slope. i slope. 
3 3 i i 
t ! 1 t 
1022-------.-2--2---2---2--|Severe ¡Severe: i Severe: ¡Severe: 
Altamont i slope. | too clayey, | too clayey, | too clayey, 
i | slope. ¦ slope. | slope. 
3 $ y y 
t t t t 
لہ ہہ لہ ہ103‎ SeVere: ¡Severe: ¡Severe: iModerate: 
Azule | slope. i slope. ¦ slope. ¦ slope. 
1 3 1 J 
! 1 1 t 
1 Ola ee | Severe: i Severe: i Severe: i Severe: 
Azule | slope. t slope. i slope. | slope. 
| I 5 1 
t t 1 t 
105 | Severe iSevere: ISevere: ¡Severe: 
Baywood Variant i too sandy. I too sandy. | too sandy. | too sandy. 
I 3 1 [| 
t 1 ! t 
,)۸۰"۳ | Sligh teeseen SS Moderate: ¡Slight. 
Botella i i i small stones. i 
i 1 1 | 
1 ! t 1 
107, 108--------------|Severe: i Moderate: ¡Severe: i Moderate: 
Clear Lake | floods. | too clayey. | too clayey. | too clayey. 
1 1 1 1 
t t t LI 
109 Severe ¡Severe: ¡Severe: ¡Severe: 
Climara | slope. i slope. i slope, i Slope. 
| 1 } too clayey. i 
i 1 [| I 
y ! t t 
110-------------------|Severe: ¡Severe: ¡Severe: ¡Severe: 
Contra Costa | slope. ji slope. | Slope. i slope. 
1 i 1 1 
t ! t ! 
11122222--2-2-2-2-22.-.2-2--2--|Slight--2---2---------|Slight---------------; Moderate: ¡Slight. 
Danville i | | too clayey. i 
i 1 ٦ 1 
t 1 t 4 
112------- -T-------2----|Slight------- ہے‎ --iSlight------ T-------- i Moderate: iSlight. 
Danville ! i i slope, | 
i | too clayey. i 
1 3 ٦ أ1‎ 
Li 1 t t 
113 ¡Moderate: i Moderate: ¡Severe ¡Moderate: 
Diablo i slope, j Slope, i slope, | too clayey. 
ì too clayey. | too clayey. | too clayey. i 
1 1 I 4 
t t t t 
tt | Severe ¡Severe: ¡Severe ¡Moderate: 
Diablo | slope. I slope. i slope, | too clayey, 
i i | too clayey. ¦ slope. 
y y i 1 
1 ! t t 
115------------------- ¡Severe ¡Severe: ¡Severe ¡Severe: 
Diablo i slope î Slope. i Slope, ji slope. 
| | too clayey. i 
i i i t 
116%: i , ! ! 
Gaviota--------------|Severe iSevere: i Severe i Severe: 
¦ slope. | Slope. i slope, | slope. 
i | ! depth to rock. ! 
I i I J 
! t 1 t 
Rock outcrop. ! | i i 
1 1 i i 
t t t t 
117-------------2------ i Moderate: iSlight--------------- i Moderate: ¡Slight. 
Laugenour | peres slowly. i peres slowly. i 
I I i 
t t t 


See footnote at end of table. 


84 
Soil name and 
map symbol 
1188, 119%; 


کے سے RR‏ ہہ چ3 080 Los‏ 


Los OSOS =m a a a a a m a a n aa m 


120 ہہ ہے‎ av ov av _ بعد بعد جم مج ا‎ mm 


Los Osos 


121 m 


Los Osos 


122*: 
Los OSOS- RR 


Millsholm------------ 


123*, 1248: 
Los OSOS-----------—-—- 


Millsholm------------ 


1 25 ہے سے‎ a ہہ ہے‎ æ TD 


Marvin 


1 2 6 = æ w æ æ æ æ m a m m m w m w w w n 


Maymen 


127*: 
Maymens-------------—- 


Los Gatos------------ 


128, 
Millsholm 


129-----—---——————- 


:*130 
لم مم سے ہے ہہ ہے ہس Montara-‏ 


Rock outerop. 


II 


Omni 


II 


Omni 


IJE 


Pescadero 


KR 


Pescadero 


TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Moderate: 
percs slowly, 
too clayey. 

Severe: 

floods. 


Moderate: 
too clayey, 
percs slowly. 
Severe: 
floods, 
peres slowly. 


nL —— RL uu ماک‎ ee M— A u—— PX A PA — —À — سای مت جه —- ما چا سا جه‎ EU GU —— ——— A A — — —— am de — — —— —— ——— —— — سے کے سوک سے مہ سے سے کے کد سے س و می‎ a 


See footnote at end of table. 


Camp areas 


Picnic areas 


— سے سے‎ og: 


Severe: 
slope. 


Slight--------------- 


Moderate: 
too clayey. 


Severe: 
floods. 


Slight--------------- 


Severe: 
floods, 


wetness. 


am — —À— PP —— سس ناویا تر — — اجه‎ MT سے سے‎ —— € "— VÀ سے سے‎ — TE MÀ À— GU A ru À— —— a A — e€— En ana — A —— —— — À ae —— چت‎ A e سے سے‎ ED e—— e Uu e— سے سن‎ e سے سے‎ —— —À — mv 


æ ———— — ap pr ——  — —À À— ماک‎ ap ar w— MÀ ——— ہے میں — —— لے ہے‎ 9 — "— e — € y سے‎ "M An ہے بھی‎ "MÀ "— am — —  ——— —— "MÀ e mn t € سے سے‎ "— —— a —' e— سے بد‎ — o سے‎ Dn سے مم‎ MÀ aman — —ÀÀ — mn "— مد‎ e سات‎ — a 


Playgrounds 


Severe: 
5 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
percs slowly. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
too clayey. 


Severe: 
floods. 


Moderate: 
too clayey. 


Severe: 
floods, 
W 


etness. 
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Paths and trails 


اہ سے سے en‏ 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Slight. 


Severe: 
floods, 
wetness. 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


——————————MÓÀ— e سس‎ 


Soil name and 
map symbol 


Camp areas 


t 
i 
135%, i 
Pits i 
3 
t 
136 Moderate: 
Pleasanton | small stones. 
i 
t 
137--------2-2-2-2.-.--2------2| Severe: 
Reyes | floods, 
| peres slowly, 
i wetness. 
I 
LI 
138- ee 560٣٥۴۰ 
Reyes floods, 
wetness, 
percs slowly. 
139-------------------iSevere: 
Reyes too clayey, 
peres slowly. 
140----2-------22.-2--2-2-2--|9light--------------- 
Rincon 
141%, 
Riverwash 
142%, 
Quarry 
143, 1 Ube wn wn av av ov av av بعد‎ av av av Moderate: 
Sycamore dusty. 
1115 سے سے سے‎ neve ve ves ve ase | Moderate: 
Tierra percs slowly. 
1464, 
Urban land 
147%: 
Urban land. 
Bay woode = e = a = a = = a a a Moderate: 
too sandy, 


soil blowing. 


148%: 

Urban land. 

Clear Lake--2-2-2-------ji Severe: 
floods. 


149%: 
Urban land. 


150%; 
Urban land. 


Moderate: 
percs slowly. 


Tierrae- s =ne. = 


151%: 
Urban land. 


tm _ ama —— o — ——— ——— om‏ سال 


See footnote at end of table. 


PRENNE RA c ست مہ ست سے سوا کہ سے یہ سا کے ما بن سے سے سے ست جه سے چ کہ سے چ‎ aem Jan ner MR or ame SS a cme س س‎ am 


Picnic areas 


Moderate: 
small stones. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 


o 
too clayey. 


Slight--------------- 


Moderate: 
dusty. 


Slight--------------- 


Moderate: 
too sandy, 


soil blowing. 


Moderate: 
too clayey. 


Ua 
Pp 
H 
oa 
y 
ct 
! 
$ 
! 
! 
$ 
! 
! 
u 
4 
y 
' 
' 
, 
! 
Li 


Slight--------------- 


-—— —— — — Y M— A À— b اسه‎ 


ËT am mm 


Playgrounds 


Severe: 
small stones. 


Severe: 
floods, 
wetness, 
too clayey. 


Severe: 
wetness, 
floods, 
too clayey. 


Severe: 
too clayey, 
peres slowly. 


Moderate: 
too clayey. 


Moderate: 
dusty. 


Moderate: 
peres slowly, 
slope. 


Severe: 
too sandy, 
soil blowing. 


Severe: 
too clayey. 


Moderate: 
slope, 
too clayey. 


Moderate: 
peres slowly, 
slope. 


1 
t 
1 
D 
1 
! 
1 
! 
t 
I 
! 
I 
1 
I 
t 
1 
t 
1 
t 
i 
t 
H 
t 
1 
! 


i 
! 
I 
t 
i 
1 
1 
! 
1 
t 
5 
i 
i 
t 
1 
| 
! 
t 
1 
! 
1 
U 
1 
! 
i 
t 
1 
t 
1 
i 
1 
! 
1 
u 
1 
! 
i 
t 
1 
U 
1 
t 
i 
t 
| 
t 
1 
t 
y 
t 
1 
! 
I 
t 
I 
t 
1 
t 
1 
4 
1 
t 
i 
t 
1 
t 
1 
t 
٦ 
t 
I 
t 
i 
! 
1 
t 
1 
D 
I 
D 
y 
! 
I 
i 
I 
1 
1 
D 
i 
[ 
I 
! 
1 
t 
| 
t 
1 
D 
1 
t 
٦ 
t 
٦ 
t 
y 
t 
i 
! 
1 
t 
1 
! 
1 
! 
| 
! 
1 
! 
1 
i 
1 
! 
I 
t 


Paths and trails 


Moderate: 
small stones. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
too clayey. 


Slight. 


Moderate: 
dusty. 


Slight. 


Moderate: 
too sandy, 
soil blowing. 


Moderate: 
too clayey. 


Slight. 


Slight. 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Yolo 


t t t 
Soil name and i Camp areas Picnic areas i Playgrounds i Paths and trails 
map symbol i i i i 
i i i i 
سر ہہ ہی سن موب ہیں‎ ER ج‎ omen 
1 t t t 
$ I I 1 
t t t t 
151%: i i i i 
Tierra---------------lIModerate: i Moderate: ¡Severe: iSlight. 
| percs slowly, i Slope. I slope, i 
i slope. i i peres slowly. i 
٦ 1 1 1 
t t t t 
1528: i i f i 
Urban land. | i i t 
' [| 1 u 
t t 1 t 
Tierra------.--.-------!Severe: iSevere: Severe: iModerate: 
i slope. I slope. i slope, i slope. 
i i i peres slowly. i 
[| LI 1 [| 
! 1 t t 
Azule----------2-2---2--lSevere: iSevere: i Severe: i Moderate: 
I slope. t slope. i slope. i slope. 
1 1 1 I 
t t t LI 
153*: i i i i 
Vallecitos===æ===æ=mem!Severe: iSevere: iSevere: iSevere: 
| slope. i slope. I slope, | slope. 
f i I depth to rock. 1 
J J 1 i 
! 4 { [| 
Rock outerop. i t i i 
1 3 1 1 
t 1 t t 
15l| Moderate: iModerate: iSevere: iModerate: 
Willows | too clayey, | too clayey. | too clayey. | too clayey. 
i peres slowly. i i i 
1 1 HI 
t 4 t t 
1555 | Severe: Severe: i Severe: ¡Severe: 
Xerorthents | too clayey, i slope. i too clayey, | slope. 
i slope. i i slope. i 
$ ' 1 i 
! t t t 
156*-----------—— Severe: ¡Severe: ¡Severe: ¡Severe: 
Xeropsamments i too sandy. | too sandy. i too sandy. | too sandy. 
1 4 أ1‎ 1 
t t t t 
157*: i i i 1 
Xerorthents--.----.---lSevere: iSevere: ¡Severe: ¡Severe: 
| too clayey, i slope. | too clayey, i slope. 
I slope. | i slope. i 
I I 1 1 
t t t 1 
Altamont----.---.------lSevere: iSevere: i Severe: ¡Severe: 
| slope. I slope. ¡ too clayey, | slope. 
i | i slope. 1 
i i i i 
1588: i i i i 
Xerorthents===æ======!Severe: ¡Severe: iSevere: ¡Severe: 
i slope. i slope. i slope. i slope. 
4 4 1 [| 
t t ! t 
LOS O0sos-------.------lSevere: iSevere: iSevere: ¡Severe 
i slope. i slope. i slope. i slope. 
1 4 y i 
t t 9 t 
159%, 160%; i j i i 
Xerorthents----------iSevere: ¡Severe: ¡Severe: ¡Severe 
i slope. t slope. i slope. i slope. 
I I أ1‎ $ 
t 1 t t 
Millsholm------------lSevere ¡Severe: f Severe: i Severe: 
i slope. | slope. t Slope. i Slope. 
| I أ1‎ 1 
t t t LI 
161-------------------|Slight-------...-.-.-!Slight------22222- ----|Slight-----------.--.|Slight. 
1 1 i LI 
f h i | 
t t t 1 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 


TABLE 8.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." 


soil was not rated] 


y Potential for habitat elements —T Potential as habitat 
Soil name and i H 1 1 H ' T 1 f | 
map symbol ! Grain | Grasses | herba- | Shrubs | Wetland į Shallow | Openlandi Wetland {Rangeland 
| and seed} and i ceous | ¦ plants | water | wildlife; wildlife, 
I crops | legumes | plants | 1 | areas | i i 
ES ER EES armene بت‎ mm SS EEE 
4 t t t t I t t 4 
| | ا‎ i | | i i 
100-------—————— Fair ` ¡Good ¡Good ¡Poor ¡Poor ¡Very pooriFair ¡Very pooriFair. 
Altamont i i i 1 i i i i i 
i i i i i i i t i 
101 Fair IFair iGood iPoor ¡Poor ¡Very pooriFair ¡Very poor |Fair. 
Altamont i i i ; i i i i i 
i i i ] i i ! i i 
102 nte m= | POON ¡Fair ¡Good | Poor ¡Poor ¡Very poor i Poor ¡Very pooriFair. 
Altamont i i i i i i i i i 
i i i i i i i i i 
103----------------|Fair ¡Good ¡Good ¡Good ¡Very poor;Very pooriGood ¡Very pooriGood. 
Azule i i i i i i t i i 
i t i i i i i i i 
10ll> | POON ¡Fair ¡Good ¡Good ¡Very pooriVery pooriFair iVery pooriGood. 
Azule i i ' ! 1 1 ! i i 
i i i i i t i i i 
105---—-------------jFair ¡Fair ¡Fair ¡Fair ¡Poor ¡Very pooriFair ¡Very pooriFair. 
Baywood Variant i H i i i i i i i 
i i { i i i i i i 
AA God ! Good ¡Good ¡Good ¡Fair ¡Fair ¡Good ¡Fair ¡Good . 
Botella ! i i i i i i i i 
[| 1 1 y 1 1 i H I 
y ! i t t t t t t 
101 wm wn eneve Fair i Good Poor i Poor ¡Poor ¡Good ¡Fair ¡Fair ¡Poor. 
Clear Lake i i i i i i i i i 
i i i i i i i i i 
ری‎ GOOd ¡Good ¡Fair i Poor ¡Poor ¡Very pooriGood ¡Very pooriFair. 
Clear Lake i i i i i i i i i 
i i i i i i ! i i 
109------------2---|Poor {Fair ¡Good ¡Poor ¡Very pooriVery pooriPoor ¡Very pooriFair. 
Climara i i i i i i i i 
i i i ! i i i i i 
110 |} POON ¡Fair ¡Good ¡Good ¡Very pooriVery pooriFair i Very poor;Good. 
Contra Costa i i i i i f i i i 
i i i i i i i i i 
1119 Good Good ¿Good i Good ¡Good ¡Fair ¡Good ¡Fair i Good. 
Danville i i i i i i i i t 
i i i i i i i ! i 
112---------- «=== I Good ¡Good i Good ¦ Good i Poor ¡Very pooriGood ¡Very poor Good. 
Danville i i i i i | i i i 
i i i i f i i ! i 
113, 114----------- ¡Fair ¡Good ¡Poor ¡Poor ¡Very pooriVery pooriFair ¡Very pooriPoor. 
Diablo i i i I t i ! i i 
i i i | | | 
115----------------|Poor ¡Fair ¡Poor ¡Poor ¡Very poor;Very poor} Poor iVery pooriPoor. 
Diablo i D ! i i i i i ! 
i [| 3 I 3 1 LI 1] i 
i t LI t 1 t 1 t t 
1168: i i i i i i i i i 
Gaviota-----------iVery pooriVery pooriFair ¡Fair ¡Very poor;Very pooriPoor ¡Very pooriPoor 
$ 4 y 7 | y y 1 $ 
t 4 t 1 t t t u t 
Rock outerop. i i i i 1 i i i i 
i i i i i i t i i 
1171 vetvetes |GOOd ¡Good ¡Good ¡Good ¡Poor ¡Good ¡Good ¡Fair i Good. 
Laugenour i i i i i i i ! i 
4 I [| 4 u i 1 3 i 
t 1 ! t t t t 1 t 
118%: i i i i Un ] i i i 
Los Gatos---------|Poor i Poor ¡Good ¡Good ¡Very pooriVery poor Poor ¡Very poori 
1 1 |! I t 1 1 [| 1 
1 ' ! t t t ! t 1 
Los Osos----------|Poor ¡Fair ¡Good ¡Good ¡Very poor;Very pooriFair ¡Very pooriGood. 
I 1 i 4 1 1 1 I ٦ 
t 1 1 t 4 t 4 t t 
1198: i i i i i i t ] i 
Los Gatos=========|Very pooriVery pooriGood ¡Good ¡Very pooriVery poor;Very pooriVery poor} 
3 1 I 0 1 1 1 I | 
i t t t ! t t ! t 
Los 0OSOS- Very pooriVery poor Good ¡Good ¡Very pooriVery pooriPoor ¡Very pooriGood. 
1 3 u 1 i 1 1 I 
t t 


4 
t 


See footnote at end of table. 
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Absence of an entry indicates that the 


"for-- 


wildlife 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 
1 Potential for habitat elements | Potential as habitat for-- 
— NO OS A RR E A ar 


t 
Soil name and PN SSN de >| NA CERE H 1 i | 
map symbol i Grain i Grasses | herba- ! Shrubs | Wetland į Shallow | Openland} Wetland {Rangeland 
| and seed} and i ceous | i plants | water | wildlife} wildlife! wildlife 
i crops i legumes | plants i H | areas | i i 
FN EE PE CI EI uM INE rer | a rs  — 
1 t t t t t t 1 t 
۱ i i i i i i i i 
120----------------|Fair ¡Good ¡Good ¡Good ¡Very poor Ver poor ¡Good ¡Very pooriGood. 
Los Osos i t i i i i ] i i 
i i i i i Å i i i 
1212---------------iPoor ¡Fair ¡Good ¡Good ¡Very pooriVery pooriFair ¡Very pooriGood. 
Los Osos i 1 i i i i i t i 
4 I اص‎ | $ 1 1 3 V 
t t t LI y t t t 1 
122*: | i i ! i i i i i 
Los Ososæ=====æmem| Fair ¡Good ¡Good ¡Good ¡Very pooriVery pooriGood iVery pooriGood. 
1 4 1 4 u 1 $ [| 1 
Li 1 t t t t 1 t 1 
Millsholm=========|Very poor !Poor ¡Fair ¡Poor ¡Very pooriVery poor Poor iVery pooriPoor. 
I 1 u 3 u 1 H I 
t 1 4 t 1 1 t t t 
123%: i i i i i i i i i 
Los OsoS----------|Poor ¡Fair iGo ¡Good ¡Very pooriVery pooriFair ¡Very pooriGood. 
1 3 1 [3 1] 1 $ [| 1 
t t t t t t t t t 
Millsholm=========|Very poor } Poor ¡Fai ¡Poor ¡Very pooriVery pooriPoor i Very pooriPoor. 
1 t 3 1 1 i [3 1 H 
t t 1 1 1 t t t i 
124%: i i i i i i i i i 
Los O0sos-=========jVery pooriVery pooriGood iGood ¡Very pooriVery pooriPoor ¡Very pooriGood. 
1 1 1 1 3 1 1 1 t 
t 1 t t 1 t t L| t 
Millsholm---------iVery pooriVery pooriPoor ¡Poor ¡Very pooriVery pooriVery pooriVery pooriPoor. 
I I i i 5 1 y 4 4 
LI 1 ! 1 4 t i t t 
125------.---2-2-2-----|Fair ¡Fair ¡Poor ¡Fair ¡Good ¡Good ¡Fair ¡Good iFair. 
Marvin i i i i i i i i i 
i i i i i i i i t 
lloramos ¡Very poor;Very pooriPoor I Good i Very pooriVery pooriFair i Very poor} === 
Maymen i t i i i | ] t i 
i [| | 3 3 I u 1 I 
1 t 1 t t t t t t 
127; i i i i 1 i i f t 
Maymen------------|Very pooriVery pooriPoor ¡Good ¡Very pooriVery pooriFair iVery poori === 
j $ 1 u u 1 1 i 1 
1 t t t t t t ' t 
Los Gatos---------|Very pooriVery poor Good ¡Good ¡Very pooriVery pooriVery pooriVery poor! === 
I u $ i 3 i i 1 أ1‎ 
1 t 4 t t j t t i 
128----------------|Very poor إ‎ Poor iFair i Poor ¡Very pooriVery poor} Poor ¡Very pooriPoor. 
Millsholm i i i i i i ] i i 
i i i i i ] i i i 
129----------------|iVery pooriVery poor! Poor iPoor ¡Very pooriVery pooriVery pooriVery pooriPoor. 
Millsholm i i i t i i i i ] 
i i i i i ] i i i 
130%: i i i i i i i i i 
Montara-----------jVery pooriVery poor}Poor ¡Fair ¡Very pooriVery pooriVery pooriVery poor}Poor. 
I $ I 1 1 y 3 [| 1 
t t i t t 3 4 t t 
Rock outcrop. j i i i i | i i i 
i t i i i H i i i 
131-----------2----l1Good ¡Good ¡Good ¡Poor ¡Poor ¡Poor ¡Good ¡Poor ¡Fair. 
Omni H i i i i i i i i 
i t i i f i i i i 
132 لم‎ m لد بح حا مہ ہہ‎ m Poor H Poor i Poor i Poor H Fair | Fair i Poor i Fair i ES 
Omni i t i i i i i i i 
i i i i i i i i i 
133-------------2-2--|Poor tFair ¡Very pooriVery pooriGood ¡Fair ¡Poor ¡Fair ¡Very 
Pescadero H ' | 1 i 1 i i i poor. 
t i i i i i i i 
134--.-------- 2-----| Very pooriVery pooriPoor ¡Poor ¡Poor ¡Poor ¡Very pooriPoor i === 
Pescadero i i i i i ] i i t 
u I u V 1 1 i t I 
t t t 8 1 t t t t 
1358. t i i i i i i i i 
Pits i i i i i i i i i 
i i i i i i i 1 i 
136=====meemememe=ee Good i Good iGood i Good i Poor ¡Very poor {Good ¡Very pooriGood. 
Pleasanton i i i i i i i t i 
i i i i i i i i i 
1375---------------iPoor ¡Fair ¡Good ¡Good ¡Poor ¡Fair ¡Fair ¡Fair iGood, 
Reyes t i i i i i i i i 
i i i t t i i i i 
138---------- mm جع‎ ¡Very pooriVery pooriVery pooriVery joor Poor ¡Good ¡Very pooriFair ¡Very 
! i i i | poor. 
i i i 


Reyes i i t t 
i 1 I I i 
4 1 t t t 


See footnote at end of table. 
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Soil name and 


r habitat elements 


89 


y Potential fo bi 1 T Potential as habitat for-- 
————— A RENO EEE 


1 t 
Openland| Wetland {Rangeland 


t t 
1 
4 t L| 
map symbol i Grain | Grasses | herba- | Shrubs | Wetland | Shallow | | 
| and seed} and | ceous i | plants | water | wildlife} wildlife} wildlife 
| crops | legumes | plants | H | areas | | i 
t t t t t t Bi 1 t t 
i i i i i i i i i 
139-----------2---2--|Poor ¡Fair ¡Poor ¡Poor ¡Fair ¡Good ¡Poor ¡Fair (Poor. 
Reyes i i i i i i i i i 
i i i i i i i i i 
140---—----2-------|Fair iGood ¡Fair ¡Good ¡Poor ¡Poor ¡Good ¡Poor iFair. 
Rincon i i i i i i i i i 
y [| [| u 1 i] i 1 I 
1 t t t t 4 t t t 
147%, i i i i i i i i i 
Riverwash i i i H i i i i i 
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See footnote at end of table. 
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Los Osos---------- 


159*: 


Millsholm--------- 
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i i i i i i i i i 
¡Very poor ¡Poor ¡Fair ¡Poor ¡Very poor ¡Very poor ¡Poor ¡Very poor ¡Poor. 
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* See description of 
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Absence of an entry indicates that data were not estimated] 


TABLE 9.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol > means more than. 
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TABLE 9.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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See footnotes at end of table. 
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TABLE 11.--SOIL AND WATER FEATURES--Continued 
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1518: 


سے سے سے ہے سے سے 144 
Urban land.‏ 


143, 

Sycamore 

مع a‏ لد مد لد بد a m‏ سا ہے نے ہے a‏ سے سس 145 
Tierra‏ 

146%, 

Urban land 

147%: 

Urban land. 

Bay WO 00 = سے سے ےہ‎ mm 
1483: 

Urban land. 

Clear Lake------- 
149*: 

Urban land. 
Danville--------- 
150*, 


See footnotes at end of table. 
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TABLE 11.--SOIL AND WATER FEATURES--Continued 
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Kind ¡Months 


| 


I 
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i 1 1 
map symbol group I Frequency | Duration | Months Depth | i 
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1 i 1 1 Li i ì 
HR EF EE SR ET NE pm 
1 i t I i 3 ti i I 
150%, 151€: i i i i i i i i i 
Tierra-----------| D I NON ٹڈ کہ‎ $ === i === i 26.0 | --- | === i >60 | ~.. 
i i i i i i i i i 
1528: i i i | i i i i i 
Urban land. i i i i | i i i i 
i i i i i i i i i 
Lan a Sse D iNone--------| === === 26.0 | --- | ہم‎ >60 === 
I 3 i 1 أ1‎ 
I 1 1 + i t t t LI 
Azule-----.2------| C iNone--------| --- i === i 26.0 | --- | === i 24-40  jRippable 
i i i i i i i i i 
153%: i i i i i i i i i 
Vallecitos-------| D A nd MES I 06.0 | ses | --- | 10-20 Hard 
i i i i i i ] i i 
Rock outcrop. 1 i : | i i i i 
t I 4 1 1 1 i 1 1 
! t 1 ! t 1 1 t 1 
15ll- | D ¡None to rare! --- i === ¡5.0-6.0¡Apparent!Jan-Dec! >60 i === 
Willows t i i i i i i i i 
i i i i i i i i i 
tasas ds] D !Nonessassess[, de ۴ as | 26.0 | --- | | 60 | sss 
Xerorthents i i i 1 ' ! 1 1 ! 
1 i 3 1 1 $ 1 i y 
t I 1 LI t ! i i i 
15 6 E ھت‎ F D iNone--------| === i --- 13.5-6.0jApparentiJan-Deci 260 i === 
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ies | | | | Å Å | 
: [ 1 t i I t t ì ! 
Xerorthents------| D INone------ کت‎ --- ì === | 26.0 | --- | === i >24 i 81666 
1 $ 1 i 1 i 1 L 1 
3 t t t t t t I t 
Altamont---------| D iNone--------| === i --- | 26.0 | === | === i 40-60 ¡Rippable 
1 L i 3 i 1 [| 1 [| 
1 t 1 3 t t t ! t 
158%: i i i i i i i i i 
Xerorthents--====| C iNone-------- i === i --- | 26.0 | --- | ee i 10-60 ¡Hard 
u 1 1 I 1 H 1 i 1 
tese 0 a [^ dom PAGE lame. OG e ¡Rippable 
i i i i i i i i i 
159%, 160%: i i i i } i i i i 
XerorthentSce--s| B چو وو ند‎ --- | = >6.0 ~.. i === >20 ¡Rippable 
t 1 1 1 I I t 1 1 
Millsholm-------.! D lNone-»------] ee ہم‎ 1 26.0 | --- | --- | 10-20 Hard 
1 | H 1 1 y 1 i $ 
t 1 3 LI 3 t 1 LI ! 
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| 
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| 


* See description of the map unit for composition and behavior characteristics of the map unit. 

**In the "High water table--Depth" column, a plus sign preceding the range in depth indicates that 
the water table is above the surface of the soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral indicates the depth below the surface. 
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TABLE 12.--CLASSIFICATION OF THE SOILS 


ا 
I‏ 
Soil name } Family or higher taxonomic class‏ 
$ 
t —‏ 
saging an ———‏ 
i‏ 
Altamont-------- enn ----i Fine, montmorillonitic, thermic Typic Chromoxererts‏ 
Azule---------- arms --i Fine, montmorillonitic, thermic Mollic Haploxeralfs‏ 
-i Sandy, mixed, thermic Entic Haploxerolls‏ م‫ ی‫ یی Bay WO O dæ o a a a a eee‏ 
Baywood Variant----------- | Sandy, mixed, thermic Aquic Haploxerolls‏ 
Botella*--------- “| Fine-loamy, mixed, thermic Pachic Argixerolls‏ 
Clear Lakes e a a a a a a a a a a a a m ¡ Fine, montmorillonitic, thermic Typic Pelloxererts‏ 


Climara-------------------| Fine, montmorillonitic, thermic Chromic Pelloxererts 

Contra Costa--------------j Fine, mixed, thermic Mollic Haploxeralfs 
Danville------------------| Fine, montmorillonitic, thermic Pachic Argixerolls 
Diablo--------------------| Fine, montmorillonitic, thermic Chromic Pelloxererts 
Gaviota-------------------| Loamy, mixed, nonacid, thermic Lithic Xerorthents 
Laugenour-----------------| Coarse-loamy, mixed (calcareous), thermic Aeric Fluvaquents 
Los Gatos-----------------| Fine-loamy, mixed, mesic Typic Argixerolls 

Los Osos------------------| Fine, montmorillonitic, thermic Typic Argixerolls 


Marvi ne ae a a a a a a mmm m m -----| Fine, montmorillonitic, thermic Aquic Haploxeralfs 

Ma J ME Na = = = = a a a —— M i Loamy, mixed, mesic Dystric Lithic Xerochrepts 
Millsholm-----------------| Loamy, mixed, thermic Lithic Xerochrepts 

Mon t ar a = نم‎ a a a a a a a a a a a a a a e a i Loamy, serpentinitic, thermic Lithic Haploxerolls 

OMN 1a a æ a a ma men eee I Fine, montmorillonitic (calcareous), thermic Fluvaquentic Haplaquolls 
Pescader Oe a a = a a a aa a m m a a ---i Fine, montmorillonitic, thermic Aquic Natrixeralfs 
Pleasanton----------- s----i Fine-loamy, mixed, thermic Mollic Haploxeralfs 
ReyesS---------------------| Fine, mixed, acid, thermic Sulfic Haplaquepts 
Rincon--------------------| Fine, montmorillonitic, thermic Mollic Haploxeralfs 
Sycamore — | Fine-silty, mixed, nonacid, thermic Aeric Haplaquepts 
Tierra--------------------| Fine, montmorillonitic, thermic Mollic Palexeralfs 
Vallecitos---------------- i Clayey, montmorillonitic, thermic Lithic Ruptic-Xerochreptic Haploxeralfs 
Willows---------- “| Fine, montmorillonitic, thermic Typic Pelloxererts 
Xeropsamments------------- i Xeropsaments 

Xerorthents-------- aa s e a a a | Xerorthents 

Yolo---------- “ee Fine-silty, mixed, nonacid, thermic Typic Xerorthents 


$ 
t 


*This soil is a taxadjunct to the series. 
outside the range of the series. 


M à e e a MÀ MM‏ € ا 


See text for a description of those characteristics of the soil that are 
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Reyes-Urban land: Nearly level, very poorly drained clays 
on tidal flats, and Urban land 


sloping, poorly drained clays and silty clay loams, and 
Urban land; on the basin rim 


Ex Clear Lake-Omni-Urban land: Nearly level to moderately 


Xeropsamments-Urban land-Baywood: Nearly level to moderately 
sloping, somewhat excessively drained sands and loamy sands, U. S. DEPARTMENT OF AGRICULTURE 


and Urban land; on the coastal plain 

SOIL CONSERVATION SERVICE 
Xerorthents-Maymen-Millsholm: Steep to very steep, well 
drained and somewhat excessively drained soils that have 


various textures; on foothills UNIVERSITY OF CALIFORNIA AGRICULTURAL EXPERIMENT STATION 
Danville-Botella: Nearly level to moderately sloping, well drained GENERAL SO i L MAP 
loams and silty clay loams; on low terraces and alluvial fans 


EX Tierra-Urban land: Nearly level to moderately steep, mod- ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 


erately well drained loams, and Urban land; on upland terraces 


Sycamore-Yolo: Nearly level, well drained and poorly drained Scale 1:190,080 


silt loams; on flood plains and alluvial fans I 0 I 2 2 4 5 Miles 


Lui | 1 |. J| | 


*Terms for texture in the description refer to the texture of the surface layer 


Compiled 1977 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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A 
LOCATION OF PROFILES REPRESENTATIVE OF SOIL SERIES 7 ہے‎ Mio = coyote f & M 1 E 
- SANTA CIARA count SND 
Soil Series Map-Sheet Location © 9 
Altamont - Alameda Co., Series 1961, #41 o 
Azule - Alameda Co., Series 1961, #4] 
Baywood 1 S. E. Corner 
Baywood Variant 3 N.W. Corner 
Botella 7 W. Side 
Clear Lake 3 S. E. Corner 
Climara 4 N. W, Corner 
Contra Costa 6 W. Central 
Danville - Alameda Co., Series 1961, #41 
Diablo - Alameda Co., Series 1961, #41 
Gaviota - Alameda Co., Series 1961, *41 
Laugenour 3 S. E. Central å X T MAP SHEETS 
Los Gatos - Alameda Co., Series 1961, 1 
Los Osos - Alameda Co., Series 1961, #41 IN DE O 
“dod 5 x ^H ALAMEDA COUNTY, CALIFORNIA, WESTERN PART 
Millsholm - Alameda Co., Series 1961, #41 
Montara 2 S. E. Central Scale 1:190,080 
Omni 6 S. E. Central I 0 I 2 3 4 5 Miles 
Pescadero - Alameda Co., Series 1961, #41 | | | | | | | | 
Pleasanton - Alameda Co., Series 1961, #41 
Reyes 3 N. E. Corner 
Rincon - Alameda Co., Series 1961, #41 
Sycamore - Alameda Co., Series 1961, #41 
Tierra 7 S. Central 
Vallecitos - Alameda Co., Series 1961, #41 
Willows 6 N. W. Corner 
Yolo 7 W. Side 
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SOIL CONSERVATION SERVICE ALAMEDA COUNTY, CALIFORNIA, WESTERN PART UNIVERSITY OF CALIFORNIA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL SYMBOLS LEGEND 


SOIL LEGEND 
SYMBOL NAME SYMBOL NAME CULTURAL FEATURES 
100 Altamont clay, 5 to 15 percent slopes = Omni silty clay loam, drained ١ 
101 Altamont clay, 15 to 30 percent slopes Omni shty Clay loam, strongly saline BOUNDARIES DAMS MISCELLANEOUS WATER FEATURES 
102 Altamont clay, 30 to 50 percent slopes ۱ 
103 Azule clay loam, 9 to 30 percent slopes 133 Pescadero clay, drained QZ 
104 Azule clay loam, 30 to 50 percent slopes 134 Pescadero clay, ponded Eee EE 0 0 9 — ےہ‎ — Large GAM EE Land subject to controlled inundation ..... == See 
135 Pits, gravel 
105 Baywood Variant, sand 136 Pleasanton gravelly loam, 0 to 5 percent slopes SË یس ےت ے‎ Small dam: masonry - earth ...................... Marsh or SWAMP: ice sacs primarios a 
106 Botella loam, O to 2 percent slopes 
137 Reyes clay u 
107 Clear Lake clay, 0 to 2 percent slopes, 138 Reyes clay, ponded County, parish, municipo........................-. EEE چ‎ Dar Wilf € A AA Aqueduet tunnel. وم موی بے‎ å vern می‎ se —>3 == = = = = سے‎ 
drained 139 Reyes clay, drained 
108 Clear Lake clay, 2 to 9 percent slopes, 140 Rincon clay loam, 0 to 2 percent slopes Reservation, national or state ...................... MISCELLANEOUS MAP FEATURES SRE مم ای ناما ےمم ماج ہے‎ o or 
drained 141 Rvemah VV — 
1 H 1 U på 5 5 H <A 
as Climara ciay, 30 to 50 percent slopes 142 Small park, cemetery, airfield, | bae ' Cem! Buildings (dwelling, farmstead, etc.)............. aB a så Falls. < Rapid: mission تھے سے‎ 5. 
Contra Costa clay loam, Garry SS سی ہا‎ 4 Pusen 
airport, floodpooL ete .. 9 رو 20 ص7 ص0‎ 
30 to 50 percent slopes flon>- pu : 
Pr Sycamore silt loam, drained OD POOL LINE SERGO ۶ 490 å Well, AFTËSIA. سی سی‎ entren nete E 
LLI Danville silty clay loam, 1 Sycamore silt loam, clay substratum Land grant 2227۳ së 7 
0 to 2 percent slopes 145 Buildings (barn, warehouse, etc.) ................ ol 1777 Gp Well, irrigation aaa aaa aaa: o 
112 DO a a Tierra loam, O to 5 percent slopes Limit of soil survey (labeled) ...................... | Water 
113 Diable clay, 9 to 15 percent slopes 146 Urban land Tanks: oil, water (labeled only if water) .......... coe Tank Wet spot حم جم مب رای و‎ GARE KAR ۷ 
114 Diablo clay, 15-10:30 percent sobës 147 Urban land Eda complex TOWNSHIP OR RANGE LINE, U.S. LAND SURVEY .. | 
115 Diablo clay, 30 to 50 percent slopes 148 Urban land-Clear Lake complex Wells other than water (labeled as to type) ...... o Oil o Gas 
149 Urban land-Danville complex SECTION LINE, U.S. LAND SURVEY ................. 
116 Gaviota-Rock outcrop complex, 0 Urban land-Tierra complex, U.S. mineral or location monument - Prospect .. æ x SPEC IAL SYM BO LS FOR 
15 to 50 percent slopes 2 to 5 percent slopes TOWNSHIP LINE, NOT U. S. LAND SURVEY 
151 Urban land-Tierra complex, p . 9. LANU SURVET ........ مع ددع مث یتم“‎ ۱ 
117 Laugenour loam, drained 5 to 15 percent slopes Quarry - Gravel Pit... sires cv eerte وص‎ c P^ SO | L SU RV EY 
118 Los Gatos-Los Osos complex, 152 Urban land-Tierra complex, SECTION LINE, NOT U.S. LAND SURVEY ........... oo 
T 30 to 50 percent slopes 15 to 30 percent slopes 1 I Mine shaft - Tunnel or cave entrance ............ n 2— 108 
Los Gatos-Los Osos complex, SECTION CORNER: Found - Indicated .............. 9-0 102 
50 to 75 percent slopes 153 kje outcrop complex, på T — — 1 = SOIL DELINEATIONS AND SYMBOLS ........ 
120 Los Osos silty clay loam, to 50 percent slopes + Menit MORSE Sik EE 
9 to 30 percent slopes | | BOUNDARY MONUMENT asi ریس‎ can vesen ve ce. 8 ۸۹ 
121 Los Osos silty clay loam, 154 Willows clay, drained Located or landmark object - Windmill .......... © 5 
30 to 50 percent slopes 5 ROADS Bedrock (points down slope) pa Y و‎ po ۱۷ ۷۱۷ ۷۱۷ ۱۷ ۷ ۱۷ ۱۷ ۷ ۱۷ ۷ ۷ ۷ ۷ ۷ ۱۷ ۰۷۰۷ 
22 Los Osos-Millsholm complex, _ Xerorthents, clayey Rock Or COral TEEN sue pe qasur ra pasos dere 
9 to 30 percent slopes لی‎ Xeropsamments, fill Divided, hard surface C— i ۱ 
123 Los Osos-Millsholm complex, 157 Xerorthents-Altamont complex, NN eee Other than bedrock (points down s ope) Hae werr 
30 to 50 percent slopes 30 to 50 percent slopes Foreshore flat. صعمیی مہ ہے‎ coss ce oov per s 
124 Los Osos-Millsholm complex, 158 Xerorthents-Los Osos complex, Primary highway, hard surface .................... —— SHORT STEEP SLOPE... GG 000 ۵۷۵۰0 
50 to 75 percent slopes - A 30 s 50 ge slopes Rock: bare or avash... aa aaa aaa aa ana * * 
erorthents-Millsholm complex, Secondary h 
y highway, hard surface ................. — — —Á— — —Á—— GULT JE بہہہہہہہہہہہہہہہ‎ 
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